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An Historical Introduction to Modern Psychology. 
GARDNER Mourpuy. With an introduction by H. 
Kuiiver, 455 pp. $6.00. Harcourt, Brace & Com- 
pany. 

An account of psychological history from the 17th 
to the 19th century It presents an historical ap 
proach to that contemporary psychology which arose 
as a result of the interaction of physiology, psychi- 
atry, the theory of evolution, the social and physical 
sciences and the progress in statistical methods. 


New Practical Physics. NEwToN H. Buack and 
Harvey N. Davis. 633 pp. Lllustrated. $1.68. 
Macmillan Company. 


Throughout this book the practical applications of 
the fundamental physical principles to daily life 
have been stressed. Concise summaries are appended 
to each chapter, and questions and problems sug- 
gested to the student. This is a revised edition of 
the former “Practical Physics.” 


Textbook of Evolution and Genetics. ArTHur W. 
Linpsey. 443 pp. Illustrated. $3.00. Macmillan 
Company. 


This volume is for students who desire a sound 
introduction to the subject. An account of the fun- 
damental principles of genetics is presented in it, 
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and an analysis of the factors bearing upon evolu- 
tionary theory 


The Desert Road to Turkestan. Owen Larr'- 
moRE, 360 pp. Illustrated. $4.00. Little, Brown 


& Company 


A narrative of the adventures of a 1600 mile camel 
caravan through Mongolia to Turkestan by a pre- 
viously unknown route. In the first chapters the 
history and present conditions of the caravan trade 
in Mongolia are sketched. 


Experience and Nature. Joun Dewey. 437 pp. 
$3.00. W. W. Norton & Company. 


This is a new edition of the work in which Dr. 
Dewey sets forth his philosophy. He demonstrates 
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tinuity 


Hegel’s Science of Logic. Translated by W. H. 
Jounston and L. G. Srrurners. Introductory 
preface by Viscount HALDANE or CLOAN. In two 
volumes. 404 pp.+486 pp. $10.00 per set. Mac- 
millan Company. 

This is the first complete English translation of 
Hegel's “Science of Logic.” The translation is made 
from the fourth edition of the Wissenschaft der 
Logik, issued in 1923 by Dr. Georg Lasson, of Berlin. 
The two main parts of the book are headed “Ob- 
jective Logic” and “Subjective Logic.” 

Viscount Haldane says, in his preface to the book, 
‘*Hegel’s investigation of the forms of thought is 
so thorough and is carried into detail with such 
care and illuminating illustration that it is not 
safe to neglect it. . . Hegel is difficult to read for 
those who have not first of all mastered the con- 
ception of the critical philosophy.’ 


Physician and Patient. Edited by 
Emerson. 244 pp. $2.50. Harvard 
Press. 

This book is intended for all who 
in medicine, physicians, nurses, stude 
who have ever been sick, ever will be s 
anything to do with the sick. It em, 
view that not alone the patient’s body | 
mind should be cared for by the physi 


What Is Darwinism? Tuomas H. M 
pp- $1.00. W. W. Norton & Compar v 


A volume in the “New Science Series, 
Darwin's theory of natural selection for 
reader; and pointing out that Darwin's 
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for evolution at least is as cogent and 


to-day as it was nearly seventy years az 


Our Face from Fish to Man. WILLIAM 


oRY. 260 pp. 119 illustrations. $4.50 
nam’s Sons. 


The story of the evolution of the | 

from the stages of the lower vertebrates 
the ape and man—told in popular langu 
tailed study of the origin of our eyes, « 
and mouth is presented 


Aspects of Age, Life and Disease. + 
RY ROLLESTON. 297 pp. $4.00. Maer 
pany. 


The author discusses factors influencin;s 
including environment, food, alcoholic 
smoking. One chapter deals with histor 
disease, while others present clinical vari 
aspects of disease. This is a volume in 
French library of medical and biological 


Down Wind. Dona.p C. and LovIse 
231 pp. Illustrated. $2.50. D. Appl 
pany. 


Sketches of animal life, each one making 
beast the center of interest. There are tal 
such as the heron and the tanager; and 
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horse. 


Phonophotography in Folk Music. M 
FESSEL, Introduction by C. E. Sra 
pp. Illustrated. $3.00. University of N 
lina Press. : 

The purpose of this book has been to d 
how phonophotography may be applied 
pological studies of folk music. The resear 
made possible by a grant from the Laur 
Rockefeller Memorial 
This Puzzling Planet. Epwin T. Bri 


pp. Illustrated. $4.00. Bobbs-Merril! 


This is a popular story of geologic 
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ISOSTASY AND GEOLOGICAL THOUGHT 


By Dr. WILLIAM BOWIE 


CHIEF, DIVISION OF GEODESY, U. S8. 


Every normal human being is inter- 
ested in the past history of the planet 
nm which we live and is anxious to know 
what is likely to take place in or on it 
in the years tocome. We are very much 
handicapped in studying the history of 
the earth because the processes which 
are involved in surface changes and in 
interior activities are slow in their devel- 
opment. The history of the earth is 
largely written in the sedimentary rocks 
which have resulted from the consolida- 
tion of sediments deposited in valleys 
and lakes and close to the coasts of tidal 
waters. These rocks furnish for our in- 
spection and study the fossil remains of 
plants and animals. 

We know more about the succession of 
life and its evolution from these fossils 
than we know of the forces which have 
tilted, deformed, uplifted and over- 
thrusted the sedimentary rocks in which 
the fossils are found. We know that 
forees have been active, for it requires 
power to lift up high an area that was 
once at sea level. The plateau of Tibet 
is more than two miles high, on an aver- 
age, while the highest peak of the Hima- 
layan Mountains is more than 29,000 
feet. These and other uplifted regions 
are the results of forces acting within 
the earth itself. Then there are the 
overthrusts. The geologist tells us that 
material has been lifted and carried over 
rocks for a distance of as much as 
twenty-five miles. The force necessary 
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to overcome the sheering and frictional 
resistance involved must have been great. 
By processes of analysis and elimination, 
we can not find any force outside of the 
earth itself which could form a mountain 
or a plateau or bend and twist rocks. 
We must look within the earth itself. 
The interpretation of the history of 
the rocks that we above the 
water, which, at an time, were 
below sea level, is made more difficult by 
the tremendous and 
shifting of material over the earth’s sur- 


now see 
earlier 
reason of erosion 
face which has occurred in the geological 
past. We see only a fragment here and 
there and we have, by imagination and 
by the most reasoning that is 
possible under the circumstances, to try 
to fill in the missing parts. Then and 
only then are we able to study effectively 
the past dynamic history of the globe. 
In recent years the studies of the geolo- 
gist have been placed on a firmer foun- 
dation, scientifically speaking, although 


logical 


perhaps his problems may seem to be 
more complicated, as a result of the 
observations and investigations of other 
students of the earth. There are the 
geodesist whose principal line of activity 
is the determination of the shape and 
size of the earth, and the seismologist 
who is the student of earthquakes. The 
geodesist has found that the surface of 
ocean waters and of the waters of sea- 
level canals, extended in imagination 
through the continental areas, closely 
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approximates a spheroid, a mathematical 
surface. The deviation of this water 
surface from the spheroid is probably 
not in excess at any place of 100 meters, 
approximately 330 feet. The actual 
earth’s surface is, of course, irregular. 
The deepest part of the oceans that we 
have found lies just to the eastward of 
the island of Mindanao, one of the 
islands of the Philippine group, where a 
sounding of 35,410 feet was made. The 
highest elevation above sea-level surface 
is Mt. Everest, in the Himalayan Moun- 
tains, which is approximately 29,141 
feet. The difference in elevation of the 
Mindanao sounding and Mt. Everest is 
64,551 feet, or more than twelve miles. 

The question may arise as to why the 
earth is a spheroid. Why does it not 
have the form of a sphere or a cube? 
The answer is that the material of the 
earth is not strong enough to maintain 
any form other than that of a spheroid. 
If the earth were compressed into a 
cubical form and the forces that held it 
so were suddenly released, there would 
be a collapse which would bring the 
earth’s surface very close to the spherical 
form, and this would occur almost in- 
stantaneously. The earth has been 
found to have a rigidity equal to that of 
steel, but even a steel cube as large as 
the earth could not withstand the gravi- 
tational forces that tend to pull all par- 
ticles of the mass towards its center. 
The earth, if it were not rotating, would 
be very closely a true sphere, but this is 
impossible with a rotating earth. The 
radius of the earth at the equator is 
about thirteen miles longer than half the 
distance between the north and the south 
poles. The reason for this is the centrif- 
ugal force, due to the earth’s rotation. 
If the earth should rotate twice as fast 
as it is now doing, this equatorial bulge 
would be extended and the radius at the 
equator would be far greater than it is 
now. On the other hand, if the earth 
were slowed down in its rotation, the 


equatorial bulge would tend to sett}; 
the radius at the equator would 
lessened. 

The seismologists have told us that ¢ 
earth is solid for at least half of th 
tance down to the center. Theref 
surely seven eighths of the earth is s 
and it is very probable that the 
one eighth, which is the ball of com; 
tively small volume immediately sur. 
rounding the earth’s center, is also s 
The seismologists tell us that, if the 
were not solid, the elastic waves result- 
ing from earthquake shocks could 
travel through the deep parts of 
earth. As a matter of fact, 
travel more or less in a true line between 
widely separated points. An earthquak 
in Japan will make its occurrence know 
on the records of the seismograph in Sar 
Francisco, for instance. A true 
between Tokyo and San Francisco lies 
775 miles below the earth’s surface 
the middle point of that line. 
reason that there is some doubt as to t 
character of the center of the earth is 
that no earthquake elastic waves hav 
been received at a seismograph station 
from an earthquake that has occurred 
exactly on the opposite side of the earth 
These elastic waves can not travel 
through a liquid. They would s 
dampen out and disappear. On the 
other hand the longitudinal or compres- 
sional waves can proceed through 
liquid as well as through a solid. 

The investigators of earth and ocean 
tides and also of the variation of latitude 
tell us that the results of their labors 
indicate very clearly that the earth 1s 
rigid throughout or, at least, almost t 
the center. If the center is liquid, then 
the rigidity of the remaining part of the 
earth must be even greater than that of 
steel. 

It will be seen that, as a result of the 
work of others, the geologists have some 
accurate data which should assist in their 
attack on the problem of writing the 
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geological history of our planet. They 
know that the earth’s water surface 
deviates only slightly from a mathemat- 
ical spheroid. They know, from several 
lines of evidence, that the earth is solid 
throughout with a rigidity equal to that 
of steel or, if there is some liquid near 
the center, the remaining part of the 
earth has even greater rigidity than 
steel. 

The question may arise as to why we 
have an earth whose water surface is so 
nearly a spheroid, which yet has such a 
tremendously irregular surface. This 
leads to another line of inquiry which 
has been conducted rather vigorously by 
the officials of the U. S. Coast and Geo- 
detic Survey and by others during the 
past twenty years or more. Some geolo- 
gists of the last century, in studying 
the earth problems, were of the opinion 
that continents were in existence because 
the material of the earth beneath them 


is lighter in density than the material 
under the deepest ocean beds and that, if 
this were not true, the continents would 
tend to press down into the earth and 
push out material under the oceans and, 
eventually, bring about a uniform eleva- 


tion of the earth’s surface. This, we 
know and they knew, was not occurring 
and probably will not occur in the 
future. There was no way by which the 
geologist could test these views as to the 
variable densities of the earth’s crust. 
This was something that had to be tested 
mathematically, and it is here that the 
geodesist, who is striving to determine 
the size and shape of the earth, comes 
into the picture. 

Back in the middle of the last century 
two English mathematicians and geode- 
sists, G. B. Airy and J. H. Pratt, at- 
tempted to determine the shape and 
size of the earth and the lengths of 
degrees of latitude from geodetic and 
astronomic data in India. The geodetic 
data consisted of determinations of lati- 
tudes and longitudes and the measure- 


ment of distances across the country by 
means of measured base lines and tri- 
angles whose angles were accurately 
measured. If one side of a triangle and 
its angles are known, the lengths of the 
This prin- 
ciple is employed in nation-wide surveys 
of all countries. 
stations, whose latitudes and longitudes 
ean be computed when the shape and 
size of the earth are at least approxi- 
mately known, furnish the framework 
for various types of surveys and maps. 
The astronomie data were the latitudes 
determined by observations on the stars. 

Since the earth’s water surface is 
approximately a spheroid, a degree of 
latitude near the equator would be 
shorter in linear measure than a degree 
of latitude which is nearer the pole. 
Pratt and Airy in working over the 
India data found such wide divergences 
between the latitudes, as determined 
astronomically, and those determined 
from the triangulation that they were 
led to believe that they should apply 
corrections for the attraction of the vis- 
ible masses above sea level and the 
deficiency of mass in the Indian Ocean. 
The necessary computations were made 
and corrections were applied. Then the 
astounding fact presented itself that the 
computed values for the attraction for 
these great land masses were much larger 
than necessary to bring the triangulation 
and astronomic latitudes into accord. 
Each of the investigators arrived at the 
conclusion about the same time that 
apparently the Himalayan Mountains 
were hollow or that there were hollows 
in the outer portion of the earth just 
under the mountains or that the densities 
of rocks under the mountain and plateau 
areas must be less than normal. The 
triangulation and astronomic data could 
only be brought into accord by the 
existence of one of those conditions. 
Pratt and Airy wrote papers setting 
forth their views on this important mat- 


other sides can be computed. 


These triangulation 
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ter. This equilibrium theory of Pratt 
and Airy was later called isostasy by 
the late Major C. E. Dutton, of the U. 8. 
Geological Survey. Isostasy is a term 
derived from the Greek and may be 
defined as equal standing or equal pres- 
According to the isostatic idea, 
of the earth exerts an 
equal weight for equal areas at some 
unknown surface below sea level. The 
views of Pratt and Airy and of Dutton 
did not, for a number of years, receive 
much attention by the scientific world. 

Even the small number of advocates 
of the isostatic theory were very much 
discouraged because they could not see 
any practicable method of testing it. 
However, about twenty-five years ago 
officials of the Coast and Geodetic Survey 
decided that the isostatic theory would 
have to be taken into account in the 
determination of the figure of the earth 
which they undertook. In this determi- 
nation were used the latitudes and longi- 
tudes determined by observations on the 
stars and those that were dependent on 
the measurements of distances across 
country by triangulation. It was be- 
lieved that the pull of the mountains on 
the plumb bob, which would deflect it, 
would be, to a certain extent, neutralized 
by the deficiency of material under the 
mountains if isostasy were true. The 
effect of the attractions of the mountains 
and plateaus and other land masses and 
also the deficiency of matter in tidal 
waters contiguous to the United States 
were computed. There were also com- 
puted the effects of the deficiency of the 
density below the continental areas and 
the excesses below the ocean areas which 
according to isostasy would offset the 
positive and negative masses at the 
earth’s surface. 

In order that isostasy might be tested, 
certain assumptions regarding the outer 
portion of the earth had to be made. The 
first one was that isostasy is perfect— 
that is, that each prism of the earth’s 


sure. 
the outer portion 
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crust down to a certain unknown 
has exactly the same mass as any \ 
prism of equal cross section. S 
that the compensating deficiency or « 
cess of mass lies directly beneath 
topographic feature. Third, that 
lower limit of the outer portion 
earth in which these heterogeneous d 
ties occur extends to a uniform 
below sea level. Fourth, that the d 
ties of the earth’s material 
level average 2.67 and that the defic 
in sea water is 1.64. None of thes 


above 


sumptions was thought to be absolu 


true but they had to be made in o1 
to carry on the work. 

Computations were made of the « 
of the compensating deficiency and ex 
of mass distributed to depths vary 
from ten miles down to about 160 
a depth of about seventy miles, the 
angulation and the corrected astrono: 
latitudes and longitudes came int: 
closest agreement. In fact, for 
depth the differences were exceeding 
small. This was a great victory, fo: 
proved that isostasy is probably t: 
Later, investigations of isostasy invol\ 
ing the values of gravity were mad 
officials of the Coast and Geodetic Su 
vey. 

The values of gravity on a perfect); 
smooth-surfaced spheroidal body wi 
increase gradually and according t 
definite law from the equator towards 
the poles. This for the earth has be 
found to be true only to a limited degre 
There are disturbing influences invol 
ing the masses of the continents and t! 
deficiency of mass in the oceans and th 
counterbalancing changes in density in 
the crust beneath them. Therefore, when 
we reduce our values of gravity to sea 
level, without taking into account thes 
other factors, the results are very irregu- 
lar and do not agree well with the 
theoretical values. However, when thi 
effects of what may be called the topog- 
raphy and the compensation of the 

mater 
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topography are applied to the observed 


values of gravity these agree very closely 
with the theoretical ones. The results of 
the isostatic investigations involving the 
values of gravity confirm the results that 
had been obtained from the use of 
stronomie and triangulation latitudes 
nd longitudes. 
The values of gravity used in the iso- 
itie investigations have now been 
xtended widely over the earth’s surface. 
In addition to the United States, gravity 
ta in Canada, India and several states 
t Europe have been used in isostatic 
nvestigations, and for each region 
isostasy has been found to be substan- 
tially true. For many years there has 
been much speculation as to why the 
ean beds are two or three miles lower, 
n the average, than the continental sur- 
faces. The claimed that the 
lepression is due to heavier material in 
erust under the ocean areas. The 
juestion though a debatable one 
until a few years ago when Dr. F. A. 
Vening Meinesz, a member of the Dutch 
Geodetic Commission, devised an appa- 
ratus with which to determine gravity at 
sea. In this operation, he used a sub- 
marine of the Holland navy which was 
submerged to a depth of about seventy 
feet at the time of the observations. At 
that depth the boat is nearly free from 
the effect of the oscillations of the ocean 
surface. Dr. Meinesz has cireumnavi- 
gated the globe in submarines, making 
gravity observations en route, and dur- 
ng last October and November he used 
his apparatus on a submarine of the U. S. 
Navy in the Caribbean Sea, the Gulf of 
Mexico and the Atlantic Ocean between 
the eastern end of Cuba and Chesapeake 
Bay. The values of gravity at sea have 
enabled investigators to show that iso- 
stasy is Just as true for the earth’s crust 
under the oceans as it is for land areas. 
We may now assert that isostasy is an 
established scientific principle. 
In order that isostasy may be true, the 
material of the outer portion of the earth, 


isostasist 


was 
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must have what is called 
residual that is, it 
long time the stresses which tend to mak: 


called the crust, 
rigidity ; 


resists tor 


the surface a perfectly flat and smooth 
one. the crust, however, there 
must be material that is plastic to long- 


Below 


It is rigid to 
by 


continued stresses 
tide-producing stresses exerted 
sun and the moon as the earth rot 
on its axis but those forees act for o 
a small period of time for any particu 
part of the earth. They change pl 
every few hours. what 
change in the physical condition between 
the erustal 

not known, but it must be a result of the 


causes 


Just 


and subcrustal material is 
temperatures and pressures which exist 
at a depth of approximately sixty miles, 
the best value obtainable for the lower 
limit of the crust. 

With isostasy proved, we must try t 
learn what is going on in or on the earth 
to change the surface configuration. We 
know that each mountain system occu 
pies an area that was once below sea 
level and on which sedimentary mat 
to great 
shallow water. We 


thicknesses was deposit 
know also 
mountain or plateau areas, 
derived, have been 
It woul 
seem that there is no such thing as the 
What is now abovy 
sea level will probably, at some time in 
the distant future, be and 
recent sediments placed in areas now at 


those sediments were 
brought to or below sea level. 


‘*everlasting hills.’’ 
submerged, 


or below sea level will be pushed up as 
mountains. 
As material 
tinental areas and deposited in 
waters, the crust beneath the latter sinks 
down under the added load, and areas 
from which the sediments were derived 
rise up, but the rising will not be as great 
as the thickness of the material.that has 
been eroded away. For instance, if a 
thousand feet of material is eroded away 
from the Rocky Mountain system, it is 
probable that the area will be restored in 
elevation to an extent of only 800 feet. 
This is because the density of material 


con- 
tidal 


is eroded from the 
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beneath the earth’s crust which is moved 
horizontally from the area of weighting 
to the area of unloading is greater than 
that of the material at the surface. We 
do not know what is the density of the 
subcrustal rock, but it is surely three 
times that of water,ormore. The surface 
density is 2.6 or 2.7, while the average 
density of the earth as a whole is 5.5. 
Therefore the earth increases in density 
from the surface towards the center. 

In searching for the causes of the 
changes in the earth’s surface which do 
not do violence to the principle of 
isostasy, we are led to believe that the 
most effective agency is erosion of ma- 
terial from the land areas and the dep- 
osition of this eroded material in tidal 
waters. There may be, and probably are, 
other factors, but this one is adequate 
to make an enormous amount of distur- 
bance. 

The geologists and geophysicists esti- 
mate that the time elapsed since the be- 
ginning of sedimentation on the earth is 
about a billion and a half years. It was 
at the beginning of that time that water 
began to fall to the earth and to run in 
streams and rivers to the low places. 

The amount of rainfall now is approxi- 
mately thirty inches per annum for the 
land areas of the earth. If this rate 
should have been maintained during the 
whole sedimentary age, we should have 
had about three fourths of a million 
miles of rain. Of course, there is not 
that much water on the earth, but this 
is not necessary. The heat of the sun 
evaporates the water of the ocean and 
the saturated atmosphere drops its bur- 
den over the land areas and the water 
again goes to the sea. If the earth 
were uniformly covered with the waters 
of the ocean, the depth would be ap- 
proximately 9,000 feet, or nearly two 
miles. The amount of rain that we have 
had is enormously greater than this, so 
we must have used the ocean waters over 
many times during the sedimentary age. 
The evaporation and precipitation and 


the runoff form a continuous process a; 
will go on as long as the earth rec 
heat from the sun. 

The amount of erosion from land ar 
is very great in the aggregate. 
officials of the U. S. Geological Su 
estimate that about one foot, on 
average, is eroded from the surfa 
the United States in 9,000 years 
is, the amount of material that is carr 
by the rivers and streams to tidal 
and there deposited. This rate 
mean, if continued, a mile of erosion 


approximately forty-five million years 


During the sedimentary age, whic 
billion and a half years in duratio: 
could have had approximately 
miles of material eroded if there 
been a supply so vast. All of this 1 
that any given high area is, in a 
paratively short geological time, 
away and reduced to sea level. Then, 
course, erosion and sedimentation, 
we know the process, cease for that | 
ticular region and the adjacent 
waters but, while that particular 
area might have been in process of 
ing down other areas would be bu 
ing up new mountains. Geologically, | 
speak of periods of active mow 
building and other periods during w 
no mountains were formed. I am rat! 
inclined to think that the format 
of mountains and their wearing a 
are not confined to any particular ¢g 
logical period. They are continu 


processes and, in fact, just as continu 


ous as are sunshine, evaporation 
rainfall. 

The question is frequently raised 
to how there could be any runoff of t 


water during the first rainfall. Was 
not the earth’s surface at that time un 


form in height? The answer to 
seems to be that the earth had as gr: 


irregularities at the time that water firs 
began to fall as it now has. In fact, it 
would seem that there were greate! 
differences in elevation between the up- 
lifted areas and the depressed ones 4 
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that time than now. In any event, we 
eould not have had running water with- 
out an irregular surface and we could 
not have had erosion and sedimentation 
without running water. We have 
abundant evidence that erosion was go- 
ing on at a very rapid rate in the earliest 
part of our sedimentary age. 

Many theories have been advanced to 
account for the ocean basins and the 
continents. The only one that appeals 
to me as being logical and not doing 
violence to the principle of isostasy was 
advanced by Osmond Fisher about 
forty years ago. Darwin had previously 
shown that the moon is gradually re- 
ceeding from the earth and that at one 
time in the distant past it was so close 
that he was led to the idea that it may 
have been a part of the earth and had 
become detached from it. Fisher in- 
dulged in some speculation in a very 
interesting book entitled ‘‘ Physics of the 
Earth’s Crust,’’ and suggested that the 
moon pulled away from the earth at a 
time when a solid shell had formed all 
around the earth. If the moon had left 
the earth when the latter was a fluid 
there would have been no irregularities 
left in its surface. But it is quite con- 
ceivable that, if the earth had lost the 
moon from the area of the Pacific, after 
the solid shell to the depth of thirty or 
forty miles had been formed, the lighter 
material near the surface would have 
been thrown away, leaving great gaping 
wounds. These would have been healed 
by the upswelling of the subcrustal 
material which, necessarily, would have 
been denser than the material that was 
drawn away. Being denser, its surface 
would not rise to the height of the origi- 
nal material. A denser layer of sub- 
crustal material thinner than the dis- 
rupted crust would just balance the 
portion of the outer solid shell which had 
remained after the catastrophe involving 
the moon’s formation. The remnants of 
the crust that were left would be the 
present continents and oceanic islands. 
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They would have been fragmented by 
the terrible commotion that would have 
been caused by the disruption. We can 
imagine that the under North 
America and South America would have 
drawn away from that under Europ: 
and Africa, and that Australia and the 
East Indies have been dragged 
away from the area now occupied by the 
Indian Ocean. All of this is, of course 
pure speculation, but it is certainly a 


crust 


would 


simple theory and one that can account 
for the continental 
which are underlaid by granite, a light 
id 


A 


presence of areas 
material, while the oceans are underl: 
by basalt, a heavy material. 
The establishment of the 
of isostasy leads us to the 
that earthquakes may be a 
the shifting of 
the earth’s surface as a result 
fall. The isostatic equilibrium is 
doubtedly maintained at all 
This means that the crust of the earth 
under the sediments must be pushed 
down. It is formed of brittle 
rial, and under the great loads will be 
fractured. When the fracture occurs a 
vibration which may, if the 
earthquake is large enough, travel all 
around the earth and also through it. 
Then the area of erosion which has been 


principle 
conclusion 
result of 
great masses across 
of rain- 
un- 


times 


mate- 


is set up 


made lighter is pushed up by the sub- 
crustal material. There again the 
crustal material is brittle and when the 
forces are too great it snaps and sends 
out its vibrations. Then we have the 
process of mountain building which 
takes place in all cases, as far as we 
know, along margins of inland seas and 
ocean areas where sedimentation had 
been heavy. In the process of uplift to 
form the mountains the earth’s crust is 
We 


ruptured and earthquakes occur. 
also have the sinking of the areas which 
previously were occupied by mountains, 
and during the process of sinking the 
earth’s crust is again broken and earth- 
This building of moun- 
tains and the sinking of former moun- 


quakes result. 
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tain areas must be due to the changes 
in the temperature of and pressure 
on the crustal matter which lies be- 
neath the areas of sedimentation and 
erosion. 

We therefore have four causes of 
earthquakes which are quite in accord 
with the isostatic principle. There may 
be other causes of earthquakes but we 
do not see so clearly what they are. It 
is quite evident that they are caused by 
erosion and sedimentation, the building 
of mountains and the sinking of former 
mountain areas below the sea. 

It would seem that volcanoes are, in a 
way, closely allied to erosion and sedi- 
mentation. Voleanoes along mountain 
areas probably occur in zones of frac- 
ture, in what we call fault zones, where 
also great earthquakes must have oc- 
eurred. At the time of an earthquake 
the rocks must have been fractured and 
fissured to a considerable depth, say ten 
to 20 miles. Into the vents thus formed, 
magmatic material must have swelled 
upward, or if the outer rock were only 
crushed and fractured the igneous rocks 
now soft or liquid must have pushed 
through the fragments to the surface. 
Of course, the earth’s crust is solid 
throughout, except possibly in small 
spaces, but with a fracture extending 
twenty miles below sea level the hot ma- 
terial at that depth with the release of 
pressure would become plastic or liquid 
and move upward. In order that the 
voleanic theories may not do violence to 


the isostatic principle the cause of 
voleanoes must be an expansion of 
earth’s crust beneath. If this is try 
then the volcanic cone formed at 
surface of the earth is not an extra m 
added to the pris= of the crust 
which it rests. Oi course, the co: 
an extra load on the earth’s surface, | 
there must have been no increase, 
result of the formation of the vole 
to the weight exerted by the prism 
the subcrustal material. 

Isostasy has certainly come to st 
and the geologists of to-day are usi 
the principle more and more in th: 
interpretations of the earth’s history a: 
what is to happen in the future. § 
the geologist who runs counter to 
isostatic principle is likely to rw 
grave difficulties. 

The earth is not a rigid, strong, 
changing mass. It is yielding to 
changes of load at the surface 
would change to conform to any shift 
its axis or of its rate of rotation. Pro! 
ably we are better off with a yieldir 
earth than with a very rigid one, 
otherwise, great stresses might accu 
late through millions of years and t 
when the rupturing came the dis 
might be tremendous and overwhelming 
We shall have changes in the eart! 
surface, earthquakes and volcanoes 
long as we have sunshine and rail 
Without sunshine and rain we shou 
not be very much interested in anyt! 
else that might occur. 





QUALITY IN GRAPES 


By Professor FREDERIC T. BIOLETTI 


UNIVERSITY OF CALIFORNIA 


A FEW years ago when the shipping 
of wine grapes from California was 
beginning to tax the facilities of the 
transcontinental railroads, two of my 
viticultural students asked me to arbi- 
trate a dispute as to the relative quali- 
ties of Alicante Bouschet and Petite 
Sirah. One student, who was from 
Sonoma, stated emphatically that the 
Sirah was of much superior quality, but 
could defend his opinion only by saying 
that this was a fact of common knowl- 
edge. The other student, who was from 
the San Joaquin Valley, stated with 
equal emphasis that the Bouschet was 
undoubtedly of higher quality, and 
backed his assertion by the fact that it 
brought twice the price of the Sirah in 
the New York market. I had to decide 
for the man from Sonoma, but with 
almost as much difficulty in defending 
my opinion. 

DEFINITION 

The decision must depend, in fact, on 
how we define ‘‘quality’’-—what we 
mean by the term. If we mean that 
which makes a thing ‘‘profitable’’ ap- 
parently the San Joaquin man was 
right. But this is hardly admissible. A 
manuscript accepted by the Saturday 
Evening Post may bring a higher price 
than one accepted by the Atlantic 
Monthly, but this is not a good measure 
of its relative quality. In general liter- 
ature, the word has various meanings. 
Used in the singular—quality—it is 
commonly given the abstract meaning of 
excellence or degree of excellence. Used 
in the plural—qualities—it is commonly 
a synonym of characters, characteristics 
or peculiarities. This distinction is not 
absolute and the sense intended can be 
inferred only by the context. When 
used without qualification, it generally 
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refers to desirable characters If in 
tended in the opposite sense, it is accom- 
panied by a restricting adjective such as 
‘*bhad’’ or 

In technical 


necessary 


‘undesirable. ’’ 
and scientific literature, 
for that each 


it is clarity 


special term shall be used in only one 
sense and defined as precisely as possi 
ble. may be 
defined as the sum or 

intrinsic characters of the grape which 


For . io. 
‘or our purpose, quality 


resultant of the 


give satisfaction to the consumer. This 
is in accord with the dictionary defi: 


llen« oo and exX- 


tion of *“decree of exc 
cludes price. 
rarity or other extraneous factors. The 


Price may be enhanced by 
quality may affect the price, but the 
price does not change the quality. This 
definition. however, is not quite complete 
because the tastes or preferences of con- 
sumers vary, and the taste of the sam 
consumer varies with his experience and 
his physical condition. A more exact 
definition is: ‘‘ 
which please the most experienced and 
best-instructed normal consumer. ’’ 
Without experience, a consumer might 
fail to appreciate the quality of the best 
Camembert cheese, and a consumer who 
had been brought 
might fail to find any quality in Black 
Hamburg. Taste is a matter of both 
idiosynerasy and habit, and therefore 
with the individual. This 
however, that there is no 
taste. Individual 
vary about a mode, and, as experience 
accumulates, this mode becomes more 
definite and gradually moves towards a 
position that represents the standard of 
taste of an experienced community. 
The nearer our grapes approach this 
standard, when they reach the 
sumer, the more we can market and the 


Those intrinsic characters 


up on Concord grapes 


varies dot Ss 
not mean, 
standard of 


tastes 


con- 
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higher price we can obtain ultimately. 
We may be able to market Emperor 
grapes more successfully than Muscat of 
Alexandria or Rose Damascus in New 
York because we are able to get them 
there in better condition. The Muscat 
and the Rose Damascus may be of 
higher quality, more attractive in ap- 
pearance and eating quality when 
packed, but too delicate to ship well and 
may have lost all their good qualities 
when they reach the market. It is the 
quality of the fruit when it reaches the 
consumer that is of importance. How- 
ever high the intrinsic quality of a 
variety, it is of little value unless the 
climate, soil and cultivation of the vine- 
yard enable it to produce fruit of this 
quality, and unless our methods of 
handling enable us to preserve this qual- 
ity until it reaches the consumer. We 


must not only select a good variety, but 
we must give it the conditions it needs 


and handle it properly. 

Although the Rose Damascus is ex- 
tremely brilliant and attractive to the 
eye and the Muscat richly and delicately 
flavored, and both more pleasing in all 
the characters which constitute ‘‘qual- 
ity’’ when they are harvested, they can 
not compete with much inferior varieties 
when they reach a distant market. This 
is because they lack the keeping and 
carrying characteristics which enable us 
to get Emperor grapes to distant mar- 
kets in as nearly perfect condition as 
they leave here. 

If by improved methods of packing 
and storing we could preserve the high 
qualities of our best grapes until they 
reached the consumer, some of the 
grapes we now grow would take a lower 
place in our vineyards, and some of the 
grapes we grow little and ship less 
would take a much higher place. 


CoMMERCIAL VALUE 


The variation in price which different 
varieties owe to their intrinsic quality is 
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less in most cases than the variation dy 
to the condition of different shipments 
of the same variety. This is show 
graphically by the chart. The highest 
mean daily maximum price for the s 
son was $2.31 for Tokay, followed b 
$2.19 for Cornichon, $2.05 for Malaga 
and $1.95 for Emperor. The averag 
price for these different varieties 
ranges them in the same order. T! 
variation may be considered to represent 
principally the relative intrinsic qualit: 
of the varieties in the opinion of the co. 
sumer, and has an extreme range 
100: 85. The range betwee. the m 
daily maximum and mean daily min 
mum of the same variety, however, 
greater. In Malaga it was 100: 74; 
Tokay, 100:63; in Emperor, 100: 61, 
and in the Cornichon, 100:41—an aver 
age of 100:60. This variation may be 
considered to represent the variation in 
condition of the various lots as they 
reached the market. This variation 
due (1) to the quality of the grapes 
when they are harvested and (2) to t! 
degree of skill and care with which t! 
are handled in harvesting, packing ar 
shipping. 

The four varieties considered consti 
tute the main crop of Californian tabl 
grapes. The other two varieties shown 
on the table and chart are raisin grapes 
and only shipped as table grapes in a 
limited way or occasionally. The Sul- 
tanina is shipped, principally and usu- 
ally, as the earliest grape of the season, 
while the shipping of Muscat as a table 
grape is usually confined to compara- 
tively near markets. The average pric 
obtained for these varieties was so low 
in 1923 that the Sultanina as a whoi 
returned nothing to the growers and the 
Muscat caused them an average loss of 
$7.00 a ton. The cause of this was 
partly the poor shipping quality ot 
these varieties, especially of the Muscat, 
but principally oversupply. That under 
favorable conditions these varieties can 
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be shipped to New York with profit is 
shown by the maximum price of $2.55 a 
box obtained for Muscat—a price that 
would return the grower about $95.00 a 
ton. The maximum price received for 
Sultanina is even higher, but this repre- 
sents very early grapes which sold on a 
bare market. The effect of quality due 
to condition irrespective of variety is 
shown by the range between the mean 
daily maximum and the mean daily 
minimum. This was 100:65 with the 
Sultanina and 100: 76 with the Muscat. 
The average variation of price due to 
condition of grapes which were in good 
demand was 100:60; of grapes in poor 
demand, 100:70; and the variations 
due to the variety of grape only 100:85. 


Factors OF QUALITY 


We have defined ‘‘quality’’ as that 
sum or combination of characters in the 


grape which makes an agreeable impres 
sion on the consumer. This does not tell 
us what these characters are. As they 
make their impression by their effect on 
the senses, they can be classified in ac- 
cordance with these senses. The senses 
affected are those of 
and touch. These are arranged in the 
order of time in which they function, not 
necessarily of their importance. 

Appearance. The first impression is 
made by the sense of sight. If the 
color, size and form of the grapes are 
unattractive the prospective buyer loses 
interest. 

Color. Bright are attractive. 
The clear black of the Gros Colman, the 
brilliant red of the Tokay, the golden 
yellow of the Sultanina, are particularly 
attractive. distinct colors when 
united with large size of berry are also 
pleasing, as, for example, the deep plum 


sight, taste, smell 


eolors 


Less 
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red of the Molinera, and the bronzed are eaten. The grape has a tast: 
greenish yellow of the Malaga. The aroma and a texture. 
essential point is that there must be as Flavor. The flavor of a grape, as t] 
little variation as possible among the word is commonly used, is a combinati 
berries of a cluster or package. A mix- of the sensations of taste perceived 
ture of white, pink and red, such as_ the mouth with those of smell produc: 
occurs in an ill-colored Tokay, or of jin the nose through the medium of { 
green, white and black, in a dense clus- jnner nasal passages. The term ‘‘t: 
ter of Black Morocco, is not prepossess- js often used as synonymous with fla. 
ing. but it aids in precision to confine 
The principal use of a brilliant color term to those sensations which ars 
is to attract the new or uninstructed ceived only in the mouth and to use 1 
buyer. If the other qualities are infe- term ‘‘aroma’’ for those sensat 
rior, the buyer soon learns to associate which are perceived by means of 
the color with inferiority end the color organ of smell and which are undet: 
then becomes a disadvantage. On the if a grape is eaten while preventing 
other hand, in an experienced market, passage of air through the n: 
even a neutral or dull color, such as that _ passages. 
of the Traminer or of the Chasselas, Taste. The taste of a grape cons 
may be preferred if it is associated with of the sensations it produces on t! 
excellent eating qualities. tongue and other parts of the mout! 
Size. Large size, like bright color, distinct from the aroma, which consis 
always attracts the new buyer. The of the sensations produced in the orga 
large black berries and clusters of the of smell through the internal na 
Gros Guillaume will sell in competition passages. There are supposed to 
with the smaller black berries of the only four fundamental tastes—sw 
Muscat Hamburg to a buyer unac- bitter. acid and saline. Variations 
quainted with either of them, but most taste represent various combinations 
consumers would reverse their prefer- these. A bitter or a saline taste is 
ence after eating a few of each. The defect in grapes. The sweetness 
case is similar with the large, oval, green acidity affect the quality by their qu 
Chaouch, and the small, round, green tity and their ratio. 
Madeleine Angevine, two extremely The sweetness due to sugars and 1! 
early grapes which ripen about the same gourness due to acids neutralize 
time. effect of each other on the palate 
Form. Unusual form is attractive certain extent. A grape with 19° B: 
principally on account of its rarity. jing (19 per cent. of sugar) and .5 p 
There seems to be no other reason that ent acid will taste sweeter than anot! 
preference is given to the form of the with 22° Balling and 1 per cent. acid 
gherkin-shaped Pizzutello and the [n considering the effect of sugar at 
spindle-shaped Rish Baba over that of acid on quality, this should be kept in 
the nearly spherical Palomino and Mal- mind. In standardization regulations 
vasia bianca, except that the latter isthe with grapes, only the Balling degree or 
form most commonly occurring in sugar is considered. This, in most cases 
grapes. The attraction of unusual form, js ag sufficient guide. because as tl 
however, is real and permanent if it is sugar increases to its optimum th 
accompanied by other pleasing qualities. acid increases to its optimum. If w 
The impression made on the sight is find the most favorable sugar content 
followed by that made when the grapes in a _ well-grown, sound grape, thi 
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sugar:acid ratio will generally also be 
favorable. 

There are some difficulties here caused 
by variation due to variety and to local 
ity. In the cooler regions, the sugar: 
acid ratio increases more slowly than 
joes in the warmer regions. The result 
is that the grapes have attained their 
required degree of flavor and 
other factors of quality while the sugar 
is comparatively low and the acid com 


color, 


paratively high, with a corresponding 
ratio. In the warme: 
regions, on the contrary, the sugar: acid 
ratio increases more rapidly than th 
color, flavor, ete., and in order that the 
grapes shall have their optimum quality, 
they must contain more sugar and b 
harvested at a higher sugar: acid ratio 

There is the same contrast between 
varieties. A Tokay may require 22 
Balling and a sugar:acid ratio of 44 
to be very attractive, while the Alphons 
Lavallée may reach a corresponding 
stage of maturity at 20° Balling and a 
sugar: acid ratio of 38. 

The sugar: acid ratio alone is unreli- 
able as a measure of quality because the 
terms can be changed indefinitely with- 
out altering the ratio. It is possible 
that an ill-nourished grape, grown on a 
weak or much overloaded vine, and a 
properly developed grape of the highest 
quality may have the same ratio. The 
first grape might have 15 per cent. « 
sugar and .5 per cent. of acidity and the 
second 24 per cent. of sugar and .8 pe! 
cent. of acidity. Each would have a 
sugar:acid ratio of 30, but one would 
be inedible, lacking in sugar, acid and 
flavor, and the other would be of excel- 
lent quality in all respects. 

Aroma. There is no common word in 
English to distinguish the sensations 
due to the sensibility of the organs of 
smell as affected by the passage of sub 
stances or gases from the mouth through 
the internal nasal orifices. There is, on 
the other hand, a plethora of terms to 


low sugar: acid 


designate the sensations arising by w 


of the external orifices—odor, fragrance, 
perfume, The word aroma is 
sometimes used to inelude both 
but it is convenient to restrict this term 
to the due to 
affecting the 
inner orifices. 


scent. 
cases, 
sensations substances 


sense of smell through the 


Those entering the exter- 


nal orifices can be ealled odors, but as 


grapes have little special odor perceived 
before eating, this is of little importance. 

Certain 
special. Som 
the 
Semillon and al | 
Others such as those of the Zinfandel, 
Mataro and most Labrusca varieties are 


All 


but in most cases of viniferous grapes it 


grape aromas are very 
such as those of the Mus- 
the Cabernet, 


Riesling te ple ea 


cats, Malvoisies and 


less so. grapes have some aroma, 
is simply what is commonly known as a 
vinous aroma or flavor, and while differ- 
for different the differ- 
ences are subtle and difficult to describe 
and distinguishable only by a sensitive 
and experienced palate. 

The aroma increases as the 
ripen and is the principal factor of 
quality after those of sugar and of 
sugar:acid ratio The 
value of allowing most varieties to ma- 
ture beyond the the 
sweetness is sufficient is the increase of 
aroma. Not highly aromatic 
grapes such as Muscat improve in this 
way but even grapes of milder and more 
subtle aroma such as Malaga, Tokay and 
Sultanina. 

Touch. The characteristics of texture 
and structure of pulp, and of thickness 
and toughness of skin, and perhaps of 
astringency are perceived by their effect 
on the sense of touch. Grapes just be- 
fore they ripen are firm and tough or 
crisp. As they ripen, they develop 
various textures. The pulp of some be 
comes more and more liquid (Pinot and 
Burger) until the berry resembles a bag 
of liquid. Others remain crisp (Palo- 
mino, Tokay), but quickly break up and 


ing varieties, 


grapes 


are satisfied. 


W hich 


ts yi 
Stage at 


only 
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release their juice when eaten. Others 
remain firm (Perruno, Chauché), and 
require more masticating to be disposed 
of. Others retain some of their firmness 
but become somewhat gelatinous (Mus- 
vat, Alphonse Lavallée). Others become 
soft and more or less juicy (Rish Baba) ; 
a few become soft but not juicy, almost 
mealy (Zabalkanski). The Labrusca 
varieties (Concord, Pierce) develop in a 
different way. The central portion of 
the berry around the seed remains firm 
and relatively sour, and the skin and 
adhering layers of the pulp retain the 
same characters in a minor degree, while 
the larger layer between becomes juicy 
and sweet. 

Most of the wine grapes are juicy. 
This is doubtless because no attention 
has been given to texture in the selection 
of these grapes, and they have retained 
this character of the wild V. vinifera. 
Most table grapes, on the other hand, 
are more or less pulpy or firm because 
this is a valuable property for handling 
and keeping and is more agreeable in a 
fruit to be eaten fresh and has there- 
fore been considered in selection. 


PRODUCTION OF QUALITY 

When the nature and value of quality 
are known, the problem is how to obtain 
it. It depends: first on the variety; 
second on the environmental conditions 
such as climate and soil, and how well 
they are suited to the variety; and third 
on the methods of culture, including all 
the arts of the grape-grower. 

Ideals. To strive intelligently for the 
‘*best quality’? we must know in detail 
the concrete facts on which this term is 
based for each variety. Of the numer- 
ous details which determine quality 
some are common to all grapes and some 
are required only for certain varieties or 
vary for different varieties. 

The qualities considered necessary for 
the highest grade are: 


(1) Good econdition—freedom from ble: 
due to decay, drying or mechanical injury. 

(2) Perfection of cluster—moderate siz 
normal form; well filled but not too 
for easy and proper packing. 

(3) Perfection of berry—large size f 
variety (this applies even to varieties 
mally small size such as Black Corint} 
Sultanina); even coloration of each berry 
of all berries; color normal for the 
fruit of the variety or, where this 
different localities, the color preferred b: 
market—the red of the Emperor grow: 
Tulare County is preferred to the deep | 
which is normal in cooler regions or < 
soils. 

(4) Full maturity as evidenced by sweet: 
flavor and texture. 


These factors of quality apply to al! 
varieties, but some modification of d 
gree is necessary with some factors { 
grapes used for different purposes. fF 
dry-wine grapes, less sweetness is desi 
able than for table grapes. This do 
not necessarily mean less sugar but 
lower sugar: acid ratio. For raisins, or 
the contrary, the highest possible degre: 
of sugar and a high sugar: acid ratio 
best. 

To obtain the highest quality requir 
somewhat different methods with diff 
ent varieties, but it is possible to give t 
general conditions needed in all cas 
and to indicate the necessary modifica 
tions in special cases. 

First, we must have a variety suital 
to our purpose and to our market. \ 
method of culture can make a good table 
or raisin grape out of a Zinfandel, and 
no method can produce an Emperor fit 
for wine-making. 

We must then have a locality suitabl 
for the variety and the purpose. Th 
Ohanez will not ripen in cool Sonoma 
County and the Chasselas doré will 
small and unproductive and lose most 
its delicacy in hot Kern County. Th 
soil must be suited to the variety, thoug! 
this is not usually so important and it 
ean be ameliorated more easily than t! 
climate. 
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When we have a suitable variety, 
growing on a suitable soil, in a suitable 
climate, our success in producing full 
erops of grapes of high quality depends 
on our cultural methods. To describe 
all these cultural methods would require 
a treatise on viticulture. I will, there- 
fore, point out only some of the special 
methods of culture which tend to in- 
erease the quality of the grapes. 


Training, Pruning and Thinning. 
These operations must be discussed to- 
gether as one can not be carried out 
properly except with reference to the 
others. 

The best grapes are produced on well- 
nourished, vigorous vines which have 
ripened their wood and buds perfectly 
the preceding autumn. They will be 
best only if each vine and each branch 
bear no greater weight of grapes than 
they can bring to perfect maturity. 
Long pruning tends to strengthen the 
vine by increasing the area of foliage 
and the time during which it is active. 
At the same time it tends to the produc- 
tion of excessive crops which are beyond 
the eapacity of the vine to bring to per- 
fection. The net result is often to 
weaken the vine and decrease its capac- 
ity for the following year. 

Both of these defects can be avoided 
by long pruning followed by sufficient 
and timely thinning, i.e., removal of 
excessive blossom clusters from the vine 
or of excessive berries from the cluster 
while they are very small. 

Distribution of the Clusters. A vine- 
yard may not have a very large crop, 
yet most of the grapes may be on the 
average inferior because a large number 
of the vines overbear and hence produce 
poor grapes, while others produce little 
or none. The same may occur with in- 
dividual vines. One arm of the vine 
may be so loaded that the grapes are 
small and fail to ripen, while the rest of 
the vine may have very few. 


This defect is avoided by ‘* differential 
pruning,’’ or better still, by differentia! 
thinning. If the weaker 
pruned shorter they will produce fewer 
grapes, but grapes of better quality, and 


vines are 


the vines will gain in vigor for the fol 
lowing year. If the stronger vines ar 
pruned longer they will produce more 
grapes, and if too much wood is not left, 
the grapes will be of good quality and 
not sufficient in volume to weaken the 
vine. 

As the amount of wood we leave on a 
vine has a direct ratio to the subsequent 
growth and vigor of the vine, and as th: 
amount of crop has an inverse ratio, ou! 
best plan, where it is practicable, is to 
leave a generous amount of wood on all 
vines—strong and weak—when we 
prune them, and then to limit the crop 
in the spring by cluster thinning, and, 
where necessary, by berry thinning, to 
bring the amount of crop within the 
vapacity of each vine and of each part 
of each vine. 

Clearing the Clusters. 
produce many clusters of 
and yet many of them can not be har- 
vested without being seriously injured 
because they have grown around shoots 
or interlocked with each other. A fine 
cluster can be gathered, packed and 
shipped in perfect condition only if it 
hangs and develops free from all en 
tanglements. 

This is acecmplished in the first place 
by training and pruning the vine so that 
it spreads sufficiently to allow each clus 
ter full room to grow without touching 
another. ‘‘Head suckering’’ is used for 
removing the shoots which might grow 
through the clusters, but this practice is 
generally inadvisable because it has a 
depressing effect on the vines like al! 
pruning, the removal of 
actively growing parts. A better plan 
is to go over the vineyard when the 
clusters are formed and the berries 
about one third grown and clear each 


A vine 
fine 


may 
grapes 


especially 
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eluster from other clusters and from 
shoots with which it is entangled. This 
is easy at this stage and can be done 
without injury to the grapes. If not 
done at this time, it must be done at har- 
vesting, when it is more difficult, re- 
quires more time and seriously injures 
or spoils the fruit. 

Ringing. This operation, called also 
‘‘girdling’’ and ‘‘eincturing’’ and 
‘‘annular incision,’’ consists in the re- 
moval of a ring of bark about one eighth 
of an inch wide (.1 in. to .15 in.) from 
the trunk near the surface of the soil or 
from an arm or a cane below the fruit 
which it is intended to affect. The 
smaller the part operated on, the nar- 
rower the ring. The effect is to cause 
the carbohydrates elaborated in the 
leaves to accumulate in the parts above 


the wound, including the clusters 
blossoms and fruit. The result is 
the berries grow larger and usua 
ripen earlier. If done before bloss 
ing, it promotes setting and thus 
ereases the number of berries. In 
eases the increased setting may so 
crease the number of berries and wei 
of cluster that the fruit is neither la 
nor earlier. In such a case the gir 
should be followed by berry thinnin; 

Girdling is a form of summer pru 
and is weakening, in some cases great 
so. Only very vigorous vines can w 
stand its yearly repetition. It is 
much less general application than t 
other methods mentioned, and in gen¢ 
should not be resorted to until as n 
improvement as possible has bee 
tained by the other methods. 
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From the N. Y. Conservation Dep't. (1927) 
FIG. 5. EGGS AND YOUNG OF THE LAKE AND THE BROOK LAMPREY 
SHOWING THE GROWTH FROM MONTH TO MONTH DURING THE FIRST SEASON MAY TO 
NOTE THAT THE BROOK IS CONSTANTLY IN ADVANCE. NEARLY NATURAL SIZE. 
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ms. No one knows what animal first 
sed this kind of a gland, but proba 
the lamprey was one of the first if 
the first of all. 
In order to find out how often a lam 
y needs a meal, how long it remains 
tached to its victim and whether it 
always kills the fish it attacks, it was 
necessary to make some definite exper! 
ments. Observations on lampreys in the 
niversity aquarium revealed the fact 
it they are not at all bashful about 
getting blood from any fish in sight. If 
ery hungry, and no other fish were 
present, the lamprey would even attack 
one of the ganoid fishes like the amia or 
gar pike. Following the hints got from 
the laboratory aquarium, advantage was 
taken of the abundance of fish and lam 
preys in the fall and winter of 1914-15 
to make an extended series of experi 
ments to answer the questions which had 
arisen. One of the bathtubs in the 
writer’s home was turned into an 
aquarium by putting a good supply of 
stones of various sizes on the bottom and 
then adding some fish and several lam 
preys. To make the surroundings even 
more like those of Cayuga Lake, some 
irogs and a necturus were also put in 
the tub. A stream of water was kept 
flowing into the tub all the time, thus 
insuring a plentiful supply of fresh 
water, and making the conditions as 
nearly like nature as possible. 

When first brought from the lake, the 
fish and lampreys were rather restive in 
the white tub, and tried to get under or 
behind stones. A part of the tub was 
covered so that there would be shade or 
semi-darkness. In the daytime the ani 
mals remained mostly in the shade, but 
at night they swam all about. If a 
bright light were turned on, they went 
back into the shaded region. 

The lampreys and fish seemed wholly 
indifferent to one another. Often a 
lamprey would swim alongside a fish, or 
When a lamprey was attached to the tub, 
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it. This seemed s 
when they see or he 
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as a flash, 
sucking mout 
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rapid movement had mi: 
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the beginning 
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exhausted and discouraged 
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The movements of the 
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After some especially 
would jump and str 
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let go or was removed 
an ugly hole rasped in 
black Spots by the fins 
Many attachments 
lamprey could hold 
part of the fish, but 
near the paired fins 
times the attachment was 


over the eve In that case 


usually dug out by the rasping tong 


This was seen in several instances 


the lamprey did not find a good si 
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From the VN. Y. ¢ 
FIG. 6 BROOK LAMPREY 
NEST BUILDING AND SPAWNING OF THE BROOK LAMPREY FROM A DRAW 
APRIL 16, 1887, BY BASHFORD DEAN, ABOUT HALF NATURAI } 
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ocean through Delaware Bay and up the 
Delaware River to the streams in the 
Catskill Mountains. Those in the Hud- 
son and the Susquehanna may have to 
swim as far or even farther, and those 
in the Pacific Ocean may have to make 
even a longer journey up the Columbia 
River and into its headwater tributaries. 
Those from the Great Lakes and the 
Finger Lakes do not have to go so far. 
As can be easily imagined, they are 
liable to meet many obstacles in these 
migrations, as do the salmon and other 
fishes that ascend fresh-water streams to 
deposit their eggs. All of them show 
great persistence and often much in- 
genuity in overcoming the difficulties in 
the way. From those kept in aquaria 
in the laboratory during the spawning 
season (May and June) have come un- 
believable feats in their efforts to escape 
and find the stream they were in search 
of when caught. To prevent their get- 
ting out of the aquarium, overhanging 
ledges were put all around the edge, but 
some of them got out even over the 
ledges. It seemed impossible, but some 
of them accomplished the feat. 

It is told of those going up the Co- 
lumbia River that they elimb the rocks 
in the steep places by successive leaps, 
hanging on by their sucking mouths 
every time in order not to lose any of 
the progress made. After observing 
them under many different conditions 
one can believe almost anything about 
them. 

One very striking, almost human, 
feature in the sea and the lake lamprey 
is the brilliant wedding costume they put 
on as they go up the streams to spawn 
in May and June. Instead of the mod- 
est gray and black of ordinary life, 
many of them of both sexes become 
gorgeous in bright orange and _ black. 
Sometimes the males are most brilliant 
and sometimes the females, and often 
both are equally arrayed, and in the 
clear waters of the spawning streams 
they make a very striking and handsome 


appearance. Not all are 
gaily, for some seem to be 
in the plainest attire. ‘] 
also more brilliant son 
others. 

Finally, having overco 
ties, and having reached 
cation where the water 
swift and where there is 
tom, they proceed to make 
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to say that when a stone 
one of the lampreys the 
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watched the building of 
nests, he has never seen 
pulling the same large s 
if they did pull together. 
might easily be moved. 
When the nest is far e 
have an edge of stones 
sand in the middle, the 
gins. For this the femal 
self to a large stone ané 
taches his mouth to the 
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tails down to the sand 
great cloud of it. At fi 
easy to see the advantage 
a cloud of sand during t 
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ntion is this: In the ovary a thin is an abundance 
is put upon the outside of the egg. the water to sup} 
s covering, becoming very sticky just The parent 
on as it gets into the water, serves laying, stay 
stick the egg to any solid body it days, oceasiona 
s in contact with. The cloud of stones from the 
stirred up by the tails of the loosening the san¢ 
prevs IS composed of a multitude of with the eurrent 
» stones to which the eggs stick and - still deeper. Th 
carried by the heavy stones to the jis now complete 
tom, and thus prevented from going }yildine. eee lay 
vn stream with the current have exhausted th 
If one looks into a nest immediately Formerly it was | 


ter a batch of eggs is laid, every egg they returned to th 


will be found sticking to a stone. To if sea lampre ys 


make sure that the eges are not exposed recuperated, and 

to danger of any kind, just as soon as a another crop of egg 

eriod of laying is finished, the lampreys We know now t! 

‘commence to pull the stones from the eggs in the ovary 

ipper part of the nest. This loosens the a second generat 

sand. which is earried down into the preys all die in th 

nest by the current, and covers the eggs return to the lakes on 

so that, in a short time, none are visible. as the lake lamprey la 

Safely covered by the sand, the sticky a hundred thousand ege 

eharacter of the outer coating soon dis lamprey two hundred 

appears, and the eggs become free among” sand, the continuation 

the sand grains and little stones in the pretty well safeguarded 

middle of the nest. As the lampreys have 
In a few hours the eggs commence to bony teeth, and only 

develop, and in a few days, depending and some soft tissues 

on the temperature of the water, the can see why the rem: 

little lampreys hatch and wriggle about’ lampreys are so sel 

among the fine stones in the nest. They cially two or thre 

stay in the nest until all or nearly all spawning season 

of the food-yolk that their mother put however, while 1! 

nto the egg for them to start life with persist after 

has been used up. Meantime their heart, cayed, and thi 

blood vessels, a mouth, gills and a di- one part of the lamprey 

gestive tube have developed, and they persistent. It is the notochord 

are ready to take food from the water. represents the primitive body ; 

lt takes about three weeks for all this’ tebral column or backbone. The 


and many other things to happen. At found (Fig. 3:n. ¢.), were 
this time they are about as slender as a_ zle. As shown in 
and about one centimeter long. like slender worms 
Their muscles are well developed, and origin was determined v b 
they are quick as a wink, so that it is decaying lampreys with the notoch 
difficult to catch them. partly in place, and th DV macerating 
From the nest they wander in search lampreys in the lal " If a paleon 
i mud-bank in the stream where they tologist were to find a fossil notochord 
not be so crowded and where there what would he 
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LAMPREYS AND 


S90 
( hrook 


ve were no long 
vae, and sometimes even 
s found also that 
mation are near \ 
d a lew days or weeks 
er hand, the just transformed lak 
mprey is only about one third 
s the adult. and the eggs ar very 
nute. It was noticed also that when 
e just transformed brook lamprey at 

ed to the side ot aquarium 
ing down, ft] 


and 
Ni showed 
Brook 
eC same 
eggs through the body 
‘same as the one in the aquarium 
is ). 5 : 


7 = 
. ‘ . ? 
3 | lg és l l 


rough the thin abdomin: 


i pre VS from the streams at tl 


If showed the 


Was col 


ided, therefore, and abundantly veri 


next ten vears, that t 


during the , tha 

ok lamprey of New York State 1s 

er parasitic, that its free swimming 

enough to find tl 

vning grounds, build its nest, lay its 

ges and then die. It is now 
this is true 


i ne 


IS only long { 


‘ 


believed 
of all the small 
over Ameriea, 


he whole world. 


brook 
reys all 


and inde ed 
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times ask themselves : ‘‘ What is the good 
of studying lowly forms like lampreys 
when there are so many migher forms 
about which much is yet to be learned ?’’ 
Those over seventy can well remember 
the time when men peering into a micro- 
scope day after day studying the minute 
forms of bacteria and protozoa were 
looked upon with good-natured contempt 
as having something wrong with their 
‘‘upper story.’’ And many who are 
younger can remember how foolish it 
once seemed to most people that mos 
quitoes have anything to do with malaria 
or yellow fever! Now every one knows 
that the minutest animal and plant 
forms may exert the greatest possible 
influence upon human life. 

It is not claimed or suggested that the 
lampreys have so vital a relation to 
human welfare. They do have some re- 
lation, for the large sea lampreys on 
their way up the rivers and streams to 
spawn make excellent food for human 
beings, and the young lampreys from 
the mud make the best kind of bait for 
fishing. The adult lampreys of the 
Great Lakes and of the Finger Lakes 
ot New York are destructive of the food 
fishes. It is evident that if any wise at- 
tempt is to be made to eliminate them, 
their full life history must be known, 
and advantage taken of any weak spots 
in that history. No one would think it 
practicable to dig up all the larvae in 
the mud-banks. It would be equally 
futile to try to catch all the adults scat- 
tered throughout the waters of the lakes. 
But as all the adults go up the streams 
to spawn at approximately the same 


time, they become concentrated, 
speak, and then it would be poss 
eatch and destroy them on the 
thus preventing the eggs from bei 
for a new generation. 

After all, however, the pure 
nomic advantage to be gained 
knowledge of these lowly animals 
enough to inspire laborious expe! 
and study throughout long years 
real impelling ground for such 
gations is the desire to know for 
sake, and the hope that by the st 
simple forms there will come to 
some of the underlying principles 
determine living structure and 
principles which in the end may | 
the understanding of the more cor 
structures and functions of the 
forms and, finally, of human beings 

Perhaps the thought the author 


ing to convey as to the underlying 


sons and explanation for the zeal 
which investigations are pursued 
be clear to many through the n 
of poetry: 


Flower i » crannied wall, 

I pluck you out * the erannies 
Hold you here, ro¢ d all, in my } 
Little flower—but if ould underst 
What you are, root and all, and all 

I should know what God and man is 


Tent 


As with fingers of the blind, 

We are groping here to find 

What the hieroglyphics mean 

Of the Unseen in the seen, 

What the thought which underlies 

Nature’s masking and disguise, 

What it is that hides beneath 

Blight and bloom, birth and death 
Whittier, in ‘* Agassiz’s Pray« 





SOME OF THE SCIENTIFIC PROBLEMS 
OF TANNING 


By Professor GEORGE D. McLAUGHLIN and Dr. JOHN H. HIGHBERGER 


RESEARCH \BoO ’ 


WirnHin the last two or three decades 


d of knowledge has been growing 


n part transferred and applied 


other fields, in amassed by 


nt 
which to-day constitutes what 


part 


workers within this particular 


we 
w of the particular sphere of scien 


fie effort which is called ‘* leather chem 


stry.’’ This, as its name implies, com 


the of the phenomena 
‘urring during the transformation of 
mal skin into the 
terial called leather 


ple realize that 


study 


rises 


non putrescible 
Probably 


oceurs during 


rew 
what 
for the investiga 


ot 


Ss process presents, 
m of the leather 
roblems which are as complex, and, for 
little 


to be found anywhere 


set 


chemist. a 


most part, as understood as 
In order to 
mpressed with the truth of this state 
nt, the 


se TWO 


reader need only consider 


fields of organic chem 


the 


vreat 


stry with whose progress art of 


ither making iS SO very ecloselv bound 


the animal proteins and the vege 
ible tannins. the foundation stones of 
both of 


sly enough, were laid by 


which, curl 


the 


ir knowledge of 
patient 
Emil 


ffort of the same great chemist 


Fischer. And while the modern leather 
hemist is sometimes given to understand 
it the ‘‘applied”’ of 
is work is beneath the dignity of the 


alleged nature 


mure’’ scientist, vet consolation 1S 
nd in the fact that the field of tan 
ng has interested men such as Fischer, 
be added 
Humphrey Davy, 

s and Liebig. It 
to reflect that two of the pioneers 


whose name may those of 


sler, Berzelius, 


is also perti 
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In the newel 
lar struct 
leather ch 
and that 
Loeb on ¢ var 
ing thoug! 
based pon 
two lea 
and J 

Th 


and phy SI¢S OT 


The 


mal skin are 
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turbaneces of 
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mental mate 
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rejoice NH 
changes In compo 
do many ot! 
great bulk of th 
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di hvdration Ol 


In 


proble Ith 
colloidal materi: 


skin 


velatin—a 

Animal skin 
scientist if only 
usefulness as an 


the 
problems, but it 


in Investigat 


and more intrinsi¢ 
and ¢ 
deseribe briefly 


of that ecuriou 
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which the fanner terms 
Although we 


fine our remarks in particular to the skin 


phenomenon 


‘unhairing shall con 


of the steer, they may be applied in a 


general way to almost any animal skin 


Histologically, skin may, for the pres 


be divided into the epider 
the fleshy 


the skin to the 


ent purpose, 


mis, the corium and adipose 
connects 
The 
follicle which 
skin the 
depth of the 


with the 


laver which 


underlying body hair or wool is 


held 


down 


dips 


ihn a pocket or 


] 


into the surface 


follicle’s 
tvpe of 


below 
epidermis ; the 
penetration varies 
The inner lining of the follicle 


holds the 


animal 
downward 


the 


which hair is a 


extension of the epidermis In 


skin are found the 


upper portion of the 


fat and sweat glands together’ with 


elastin fibers, nerves and the erector pill 
muscles, one of which is attached to each 
hair. It is the contraction of this muscle 
which causes the appearance of the phe 
Distrib 


frOOSe flesh i 


nomenon ealled ** 
throughout the entire skin are to 


hlood 


¢corium 


uted 
be found vessels 

The 
of the 
is made up ol interlaeme 


| hese 


lubricating 


which composes the bulk 


weight and thickness of the skin 

bundles of 
collagen fibers bundles are 
bathed in a 


protein or 


and cementing 


mixture of which 


tvpe. The corium 


protems 


is of the 


coagulable 


few fat cells or elastin fibers. 


is plentifully supplied with 


contains 
although it 


blood vessels 


The adipose laver is composed of tis 


sue, fat cells and musele, and is well 


supplied with blood vessels 
When skin is examined chemically, it 
is found to contain the four great classes 


of substances which characterize all 


carbo 


these 11 


animal tissues—proteins, fats, 


hvdrates and mineral salts. Of 


contains about 35 per cent. protein, 1 


per cent, fat, 1 per cent. mineral matter; 


with only traces of carbohydrates, to 


gether with about 60 per cent. water 
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seem mos 


t 


any class of substi 


more than 


representatives of 
found Im SKI} 
example of the 
materials to exte 


+ 


proteins OT Those 


bolic 


tected 


rate 1s highest 
from external 
the blood ecard 

extreny ly complex 
tive to chang 
conditions 

alter them 
ments of hei 
them 


whether thi 


entire 


the chemist 
the same ent 
are in their na 
the principal 
ever, besides thi 
tion and the 
seems to be one 
delicate tissues 
1 armor. the mole 
Its main protel 
altered in suel 


rather resist: 


ists ‘‘album 
contréres tl 
the hard. or 
is the nature 
the skin prote! 
which e@ives 
erties, we are 
With 

built up of tl 


the differene: 


one 


arrangement}! 
‘* building 


them 


ferent 
bricks 


these 
call 
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d of the s mple open-chain strue 
vhich is generally assumed to exist 
ordinary proteins, these albumi 
are built up of ‘amino acids 
in heterocyelic rings, or doubk 
lrides. Many of these anhydrides 
simple amino acids have 
red, and they are found 
mely insoluble substances, 
sistant to hvdrolvsis, which lends some 
he idea 
albuminoids which are 
are keratin. collagen and 
n is a more or less generie term 
probably embraces a number of 
ar proteins Thus the proteins of 
hair and of the epidermal lave r are 
th called keratin. and vet there is con 
erable difference between them 
chemical charae 
ns, apart from tl 
ntioned, is their 
of the amino 3 5 ¢\ stine 
osine Cystine was until very 
v the only sulphur-containing 
wn to exist In the proteins. and 


4 ; 


ns are thus distinguished by tl 
r content ot 
Collagen forms the bulk of the protein 
resent in skin. and the corium consists 
most entirely of it It represents 
it 55 per cent. of the total weight 
and is the material in 
tanner is chiefly interested, since 
substance which combines 
tanning agents to form leather 
collagen literally signifies 
as the prote! change 
with water or » acid 
gelatin Kor this reason 
suggested that collagen 
dride of gelatin. but as to its actual 
cular structure we know no more 
we do of the other proteins 
stin is a peculiar tvpe of protein, 


as its name suge 


ests. 1s the essen 


mponent Ot @lastieé TISSUES It WS 


nt in the skin to only a small 
nt 
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limited solubility 


Also. lime dissolves 


able. because of its 
and its cheapness. 
less of the underlying corium than do 
most other alkalies. It is general praec- 
the 


times 


tice to use same lime solution a 


number of before discarding it, 
since it was early found that such a prac- 
tice caused the lime solution to act more 
rapidly and effectively upon the epider- 
the 


two 


mis Curious anomalies arose in 


tanner’s unhairing practice; no 
reused lime solutions acted exactly alike, 


did 


behavior 


skins exhibit similar 


the 


operating according to any rule. 


nor any two 


hence impossibility of 

For some fiftv vears leather scientists 
attempted unsuccessfully to understand 
the 
ing and to answer the questions: (1) Is 
the 
are the bacteria and enzymes carried into 
the 
digested 
action? (2) What 
reused lime solution’s be 


fundamental mechanism of unhair- 


process a purely chemical one, or 
the always partly 
the 
is the reason for the 


lime solution by 


skin necessary for lime’s 


‘*mellow’’ or 
havior towards the skin, compared with 


fresh or non-mellow lime? (3) How is 
this mellowness brought about? 
failed «to 


investigators 


Earlier studies solve these 


problems because were 
either chemists or bacteriologists, limited 
by the special knowledge of their special 
science. The answers were found only 


when chemists and bacteriologists at- 
tacked the problems simultaneously and 
cooperatively. A brief description of 
their work follows. 

Examination showed that typieal skin 
bacteria were unable to live more than a 
few hours in the presence of saturated 
that only spore formers survived 
and that a old, 


(through which many lots of skins had 


lime ; 
very mellow lime 
passed) contained very few bacteria and 

And, in 
sterile skin 


even these were not active. 


addition, it was found that 
was easily unhaired by sterile lime solu- 


tion. Further experiment proved that 


the skin enzymes were inactivated by 
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saturated lime in from fifteen t 
minutes. 

With the elimination from the 
both 


it became evident that the liming 


bacterial and enzymatic ag 
therefore, of a 
And it 


reaction 


was, purely « 
found tl 


the s 


nature. was 


chemical between 
dermis and lime may be followed 
titatively by the amount of sulp!| 
solved in and by the lime solution 
kerat 


derived from 


the 


sulphur is 
protein of epidermis wl 
mentioned, contains thi 
acid cystine (HOOC:> CH(NH 

SCH. CH(NH,)COOH. As th 


is broken down sulphur is liberat 


already 


dissolved and unhairine will not 


until this dissolved sulphur value 1 
a definite minimum for any 

The time required for unhairing 
shortened by raising the temperat 
increased by 


solution o1 


the lime 


ing the temperature, but, at the 


the 


values are found to be the 


of unhairing, dissolved su 
same 
less of temperature. 

Proceeding to the second questi 
reason for the mellowness of reusi 
solutions. Here again the 


Poss 1) 


of bacteria and enzymes, as well 
the ammonia dissolved in the lim 
due to 


before it 


digestion 
the 


possible eontril 


tion bacterial 


skin entered lime 
considered to be 


Yet 


supposed) mellow lim 


factors practice showed pr 
anomalies : 
not always mellow and behavior 

ing often varied from skin to sku 
could the amount of ammonia pres 
taken as either an explanation 

mellowness, whi 


as a measure ol 


teria and enzymes—as shown 
was finally 
ot} 


was due 


were eliminated. It 
that the 


ness of a 


mellowness or lack 
lime solution 
presence or absence of primary 


If a primary amine, methyl ami 
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ple, is added to an unused lime trated by the action 
on a ‘‘mellow’’ lime results. Fur lytic bacteria upon on 
experimentation has indicated that acids—glycocoll—wl 
iction of the amine is probably one decomposed into n . 
italysis of the decomposition of the bon dioxid: CH NH 
tin, which explains why the quantity CHNH 
mine present In mellow limes may be A seientifie under 
extremely small and yet so markedly terials and proce 
‘t the speed of reaction between the vital importance 
and epidermis. such knowle: 
The third question—the source of the vanees in the 
mine—was next answered If freshly and the product 
faved skin (where bacterial digestion is leather from 
practically absent) is passed through the This is of esp 
me, little or no mellowness results. If, present time 
on the other hand, the proteolvtic bae- tion of animals 


teria present upon the skin are allowed for leather has 


to digest it, mellowness in liming will increase of its 
result. The greater the extent of bae fundamental kno 
terial digestion the mellower will be the = science of the 
lime In other words, the amine is rials with which 
formed by bacterial digestion of valu- to be of value 
ible skin proteins. This may be illus- pure sciences 





FALLING WATER 


By Professor O. D. VON ENGELN 








THus wrote Southey ples periv inquire wt 
children, who demanded a_ poetic: t should continus 
scription of the waterfall they knew. asily become 
Although the form ot the versificat} 
such that even the authors 


books venture to | l eonelse! 


literary criticism by referring ' of the fal 
‘‘jingling rhymes,’’ it is neverthel than does tl 
true that *‘ The Catarae 1f Lodore’’ is first plac there ; several 
most remembered of Southey’s pieces. of waterfalls gach of these 
Its jingling rhymes give expression to a distinctive aspect (nie 
sensations that not only those of tender widely and sees waterfalls 
vears, but grown-ups as well, experience regions will becom 
when standing beside a waterfall. greater differences 

Water in any form, a brook, a river, distriet numerous wat 


a lake, the sea, gives charm to the land- type will each one be unique 


scape in which it appears. There is a_ tails of its form. There w 
suggestion of cool depths: Beautiful re- gradations in volume from a Ni: 
flections are caught in the water mirro) a woodland brook And wher 
One is attracted to boating over the falls, it is from a roeky brink 
limpid surface These ideas are not leaps, and into a rock-walled di 
commonly put into words but they are’ that it plunges. According as the 
nevertheless present in the background and the strueture of the rock vai 
of consciousness. But we go deliberate ly ean be significant large differer 
to places where water comes to life, runs, form and a thousand differences 
foams, leaps and pours over rocky tails in one general type of water! 
brinks; plunges and disappears into the is the infinite variety in wate! 
depths of shadowy glens. There we makes their appeal unfailing 
anticipate music and mystery, potency Once this fact is appreciat 
of motion in a ceaseless rush to wonder about the origin 

Our interest in waterfalls would prob- and seek to know the eause of eacl 
ably become merely passive, however, if tion in aspect. And if we ean 
these offered nothing further than the read the answers to these quest 
spectacle 6f a tumbling stream. A visit become even more anxious to \ 
to one or two waterfall sites would waterfall sites, for it is found tl 
satisfy curiosity. Instead of such a reae- example illustrates a new phas 
tion we note that the prospect of a visit general story. 
to a new cascade quite invariably gives Waterfalls develop most con 
anticipatory pleasure, pleasure which is where a stream first encounters vi 
enhanced by realization. We may very . sistant rock in its course and ther 

$22 
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TRIPHAMMER FALLS, FALL CREEK, NEW YORK 
HERE THE EFFECTS OF THE TWO TYPES OF WATERFALL RECESSION APPEAR IN ONE PICTURI 
UPPER FALLS ARE RECEDING, LIKE NIAGARA, DUE TO PLUNGE POOL GRINDING; THE LOW! 
RECEDE IN PART BY PLUNGE POOL GRINDING, IN PART BY WEATHERING WITH OVERHANGIN( 
THUS GIVING RISE TO AN AMPHITHEATER. 





FALLING WATER 


weak rock that is easily and quickly sequence, besides 
bed away. Niagara is the greatest doubt always w 

bit of this type. The abrasion of sightseers 

iht by the sand and silt carried sentative of one 

i by the current only very slightly this type of waterfall shows 
ets the durable rock upstream from the volume of water going 
waterfall site. But the same cur is tremendous; the sup] 


rent passing over the weak materials Night and day, vear in 


downstream very quickly scours out a unvarying quantity those 


deep channel. Then a waterfall comes _ tons ot! 

to being where the strong rock ends over Niagara’s bi 
and the weak rock begins. Once started effect is extraordi 
the falls perpetuates itself, indeed it action W 
tends to make the falls effect more pro- of the falls 
nounced as time passes. The water now hundreds ot 
plunges on the weak formation when _ recession at 
previously it had only flowed over it. is over five 
Above the falls the strong rock continues In consequence 
to be only slowly worn by current scour. sees at Niagara 

But even where a falls is made pro- the surface o 
gressively higher by the always more a heavy eurtai 
rapid rubbing away of the weak rocks falls, and downs 
downstream the durable rock at the miles long with 1 
brink of the falls does not eseape all de- rock on both sides 
struction. The pounding of the water This gorge 
at the base of the falls tends to exeavate the Niagara wat 
a pool at that point. As this pool is are led to inquire why tl 
enlarged laterally it undercuts the strong below the 
rock. When such undermining has pro-  nently developed 
ceeded to a condition that deprives the the rapid recessio1 
erest rock of adequate basal support falls that we have bee 
pieces of the durable ledge at the brink measure within histor 
of the falls break off. Such pieces are going on _ practically 
seized upon by the churning waters in — since the time when 
the basin below the falls and whirled at Lewiston. So r 
about. Thus boulders from the brink that the processes 
become tools used to accelerate the un rain, solution and decay, wl 
de rmining process, In consequence of petent to caus marked rouge 
these conditions the crest line of the falls stone, 
may be caused to recede upstream at a purposes, W n 
surprisingly rapid rate. effected enough crumbling 

In our literature of national humor, gorge walls to lose their cli 
Niagara, the majestic, is journey’s end part of the gorge in the 


; 


of the newly wedded only. In fact, how recession of the falls first o 

ever, Niagara as the outstanding ex- _ istence To-day the rocks of 

ample of the strong rock-weak rock, hori- sides stand quite as. straigl 
tal layer type of waterfall always has steep and bare as when the 
tracted thousands of other visitors, passed each point of the leng 


ersons of consequence and of no con- gorge in its hurried recession 
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PILLN TPA 


Al 


TS puniel 
rock bold \ 
how strone 

ara’s cap rock is hidden 
it makes up for a lone 
by producing a grea 

bevond and around the 

the cap rock to overhang 
ly wide eaves so that 

the talls and look at 

tain of water in front 

The site seems so completely sheltered 


from storm and wind that a primitive 


family might be expected to select it for 


a home place. Such a family could dig 


tself a roomy cave into the soft rock 
inderneath the cap rock of the falls, 
build a fire on the sheld in front of the 
cave and let the rest of the world go by 
But as a permanent residence such a 
would have its disadvantages 
ooks well on a sunny day It even 
ikes a fascinating retreat when on s 
caught in the woods by a summer showe1 
But the faet of its deve lopme nt and ex 
stence is a clear indication of certain 
ficulties. The overhanging eaves ar 
n evidence that action of weathering 
s here more rapid than are the effects ot 
erosion due to the plunge of the water 
tead of the cap rock beine unde 
ed at the base of the falls by th 
ing of water in the pool and the 
ng grinding action, as at 
retreat of the erest line 


is due primarily and 


amphitheatet 


eauses the 


moves Trom 


Ww 


hye 


Ils toward 


1 4 
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Ow 
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cooled 
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FALLS NEAR SPAFFORD LANDING, SKANEATELES LAKE, NEW YORK 
HERE SEVERAL STRONG LAYERS ACT AS CAP ROCK FORMATIONS, SLOW REAT OF THI 
MITS WEATHERING PROCESSES TO OPEN THE GORGE BELOW THE FALLS TO V-FORM AS RAI 
THE RECESSION OF THE CATARACT TAKES PLACE. THE OVERHANG IS SLIGHT AND THERI 


PLUNGE POOL. 





FALLING WATER 


and the site of the falls will be considering 
lished at a new point upstream rock is split 
is easy to imagine these conse weaker beds 
ces and to contemplate a number of Also, the weak rock downst 
erashes In suecession causing the so very weal So 
of the falls to retreat rapidly up-_ tions for the 
eam. Indeed, as natural processes go, are reduced qu 
erumbling undermining here in prog sions. The d 
is rapid. But in actuality, as mea several members 
d by years, it is a slow business. of eaves diffi 
primitive home underneath the weak format 
es might not be disturbed by a crash — stops plung: 
several generations. Proof of such ingly we se 
stability is to be derived from the fact amphitheater 
that the slow erosion and transportation as a straight 
the stream below the falls and the Ilere, in othe 
crumbling which accompanies these proc- eral term 
esses have been competent to dispose, various proc 
quite completely, of the waste of earlier crumble, alm 
erashes and to open out the valley to fall recession 


a broad V form with much more gently out to a V as 


sloping sides than those close up to the falls moves bae 

amphitheater. It becomes q 
Here we may make another interest only these 

ing deduction. Although it is easy to tions, that 

see that the opening of the valley took seribed. 

much time, still a large number of the great diff 
nfrequent crashes must have oecurred = ing as_ the 

in order that the cut and amphitheater takes place 1 

we are looking upon might be developed of recession it 

Then the thought comes: this stream he variable 

must have been flowing in the same ive thickness 

volume, these processes must have been rock format 

acting in the same way and at the same the cap rock 

rate for ages and ages. We have per beds 

haps been taught that the life-span of — sible in 

man is but a fleeting instant in the mea obvious tl 

sure of all time. but we are confounded, — tiveness of 

despite this learning about human in different 

consequence, by such indubitable evi a rule that 

dence of hoary age and perfection of waterfalls 

stability manifested in a woodland brook about the 

and its waterfalls! are easily apprecia 
At another waterfall, quite small, un- The waterfall ent! 

named, situated in a ravine which Is cut ach oecurrence 


; 


nto the eastern slope of Skaneateles the first time ae 


Lake in New York, this story of variety lectual satisfaction 


in waterfall form and recession and of 1 makes and ea 
ages lone. is given another turn. ment the esthet 
e the volume of water is, if any- callous tourist e 


r less than at the site we have been’ of falling water 





THE ROLE OF RELIGION IN A 
SECULAR AGE 


By Dr. HARRY ELMER BARNES 


| The seientifie and 
THe struggle between science and r is the direct opposite 
ligion to-day is but one phase of our gen first place, we should 
eral cultural complex in which we have, the contributions 
on the one hand, a very advanced scien view-point. Here 
tific and mechanieal civilization, while plication to be 1 
our ideas and institutions, on the other revolution of our time 
eoncept 


hand, retain the taint of primitivity and the evolutionary 


superstition necessary In the 


The scientist is bound to come into period of some six 
contact and conflict with orthodox relig the age of the 
ion In the first place, it is continually ter. we mi 
hampering his activities in different ways — tion whicl 


and by various methods. Even to-day ination and 
™ 


mventiol 


measurement Hundreds ot 


he has to devote a part of his attention 6 
to protecting himself against anti-evolu of vears must be assioned 
tion laws and blasphemy laws. Then, jpn a minimum estimate 

if the scientist is an edueator and has any had passed its maximum 


‘t, he desires to have his views the earth was separa 


se] f res pec 


of the nature of the cosmos, the universe, whirling particles. Wher 
man and society dominate in the minds the probable amount 
ofmen. The orthodox coné¢eptions of th in the evolution of t] 
universe and man ¢lash at every point ceptions and standard 
with the scientific The conventional measuring time for 
religious view of the universe is one in geem quite trivial and 
which the earth is regarded as the largest deed. we may have 

and most important entity in the cosmos pew eosmic time 

and the sole center of divine interest notion of time as 

Man is portrayed as primarily a theolog be nothine more 

ical exhibit who should be chiefly con- human illusion. Einstei 
cerned with saving his immortal soul and have. indeed. suggested 
securing an eternal life in the world be space are but incident 


; 


vond Society 1s looked upon as the of energy The age of m: 
environmental equipment essential to time perspective, instead 

test out man’s fitness for salvation. Its _ jistent with the duration of 
codes and institutions are believed to all the heavenly bodies, must 
have been divinely revealed and to be — as but the briefest trifle ea 
above legitimate criticism by man The to say nothing of its utter 
good life is not that which will make jn terms of cosmic ] stor) 

man most happy here on earth but that Along with the revolution 
form of conduct which will make eternal perspective has come the dyvnan 


salvation absolutely certain. of ehange as the vital and 
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ple ot COSTHILC 


act Ol thi 
et creation a 


with but slight subseque 


of the nature of the heave nis bod 
the earth and its organie life. we 
to recognize that change appears 

e most vit iw ot cosm 

and to realize that there 


lé SS eond 


as a fixed and chang: 

observed the universe Ky 

is In a State of alteration, some ol 
s being in the way of development and 
rogress while other changes definitely 

fest disintegration and de 
have, then. the eonception 
mie and ever-changing univers 


niace ot the Static outlook ota 


ury ago 
\ third vital implhieation of evolution 
e fact that man has been demon 


ated to be. not a theological exhibit a 


lower than the angels or higher 


the earthworm, but a highly organ 


hiochemical entitv. at the present 
the temporarily dominant tvpe 
animal kingdom inhabiting 


net There seems to be 


or behavior which is In am 


sense unique and not susceptible of ex 


ination according to 
nd principles 


The implications of mod 


sare absolutely destructive ot 
version of the Christian epic, 
orthodox Judaism or ai V ot! 
reocentrically eireumseribed re 
old view of God as a venerable an 
hat gigantic being, resembling 
in every detail, frequently taking 
is abode upon this earth and being 
mes accessible to eall from his 
ful supporters; the notion 
as the chief produet of the 
ivor of God and the supreme object 
s divine solicitude: and the view 
Christ could have been in any literal 
‘the only begotten son of God’’ 


d up as a vicarious sacrifice for the 
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desires may well express themselves in 


ever higher forms of manifestation and 
must be guided ever more perfectly by 
science and estheties. 

Now, in so far as the scientist has any 
pride, self-esteem and passion for en- 
lightenment he must naturally desire to 
of the 


prevail over the ancient religious inter- 


have his view universe and man 
pretation which contrasts so directly and 
markedly with the scientific version. He 
may further legitimately demand that if 
we are to retain any conception of God, 
then that I 


must be made 
compatible with at least the rudiments of 


Interpretation 
the scientific knowledge concerning the 
universe and man. 

An even stronger motive for a scien 
tifie criticism of orthodox religion may 
arise from the apprehension of the scien- 
tist that human misery and suffering are 
being increased and perpetuated by or 
thodox religion and from the belief of the 
that he 


ing and increase human well-being. 


reduce this suffer- 
The 


scientist looks upon the great volume of 


scientist ean 


fears and superstitions which obviously 
have not the slightest scientifie validity, 
but, influence 
countless millions. 

the 
devoted to exploiting these superstitions 


nevertheless, continue to 
He notes the expense 
connected with great organizations 
and imaginary fears and reflects upon 
what might be done with such resources 
of money and potential intelligence in 
advancing the secular welfare of man- 
kind. He considers the unhealthy and 
unhappy mental states which afflict mil- 
lions in America to-day because of false 
theories of life inculeated in earlier ages 
when man was solely concerned with 
salvation and when he had no command 
of the 
the understanding of what constitutes a 
healthy and happy life here on earth. 
He surveys the suffering due to the wide- 
spread contraction of mental and nerv- 


scientific knowledge essential to 


ous diseases which are a product of this 
same unscientific conception of desirable 


human behavior. He observes t] 


prevalence of serious physical d 
that are to-day extant solely beca 
that 


prevents us from undertaking ad 


prudery born of religion 


education in regard to venerea 


phylaxis. He contemplates the uns 
able suffering and the many deat 
sulting from our barbaric laws reg 

abortion. 

He discovers families in dire px 
and the world approaching the s 
tion point in population growth 
may well turn humanity back int 
barism, as a result of the necessity 


struggle for bare existence—all 


count of an archaic religious pr 


against birth control and populatio 
itation. The candid observer of n 


eonditions must further note o 


barous divorcee laws which degrad 
institution of marriage and, in hun 
of thousands of eases, rob the fan 

the essential elements of freedom, s 
ment and independence. They ma 


necessary to deal with the fami 
something whic 
rather thar 


designed to 


theological entity 
has joined together 
secular institution 


social well-being Likewise, he ear 


escape taking cognizance of a fanat 
Prohibition scheme, parading und 
‘noble 


guise of a experiment 


actually debauching American n 
and political loyalty, stimulating 
and corruption and paralyzing our 
tem of eriminal justice, with result 
fatal to 


modes of 


real temperance as to ci\ 


utilizing aleohol To pro 
human happiness. He observes 1 
unscrupulous employers exploiting 
pernatural religion as a S0C10-CCO!1 
anesthetic, thus enabling them to es 
their decent obligation of adequate 

and satisfactory working-hours. bh 


ing the priesthood in their effort to 


petuate superstition and other-wo 


ness, they are reasonably success! 


the laborers to accept 


indueing 
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harsh and miserable life here on earth 
in the hope of better things in heaven. 
If he possesses, in addition to scientific 
knowledge and acumen, some degree of 
sthetic appreciation, the scientist must 
ilso deplore the ugliness, brutality and 
wastes which are inevitable by-products 
the and 
slemnity of orthodox, supernatural re- 
gion and its puritanical tendencies. 
Onee one observes these matters in a 


superstitions, prejudices 


thorough fashion he is not likely to con- 
tinue to believe that the scientists can 
persist in ignoring religion. If he is 


thoroughly conversant with contempo- 


rary conditions and issues the scientist 
ill also contend that supernatural re- 
vion must be further criticized on the 
ground that it the intellectual 
efforts of many able men whose talents 
we need for the all-important task of 
coping with the increasingly complex 
problems of our material culture and our 


absorbs 


social institutions. 

The above facts also constitute an ef- 
fective rejoinder to the modernists who 
hold that we have passed through a 
revolution in religious thought and con- 
tend that the ease against Fundamental- 
ism is but an attack upon a bogy or a 
man of straw. In the first place, the 
theological revolution has affected only a 
few of American religious communicants 

the majority still remaining loyal to 
the old concepts and dogmas. More 
significant, however, is the fact that 
modernist theologians, for the most part, 
support the Fundamentalist sociology, 
and, after all, the most important issue 
is that of the social effects of religion. 


IT 


In entering upon the subject of the 
conflict of science with religion it is de- 


sirable for clarification to understand 
what type of religion is being discussed. 
We must be frank enough to admit that 
there is an eternal conflict between any 
true science and the type of religion rep- 


SECULAR AGE 

resented by men like Cardinal 
John Roach Straton, the late Mr 
Dr. Howard A 


Between secular science and ese 


Kell \ ana 


cal supernaturalism there can b 
mon ground, and neither grou; 
herents need be expected to rive 
to the other. 
is interested 


(ne trusts in ob 


in secular or 


and 
on 


rests 


happiness; the other 


Is concerned wit! salvat 
the 


Pasteur, 


spiritual 
The fact 


have 


world to 
Mendel 
both religious and scientists is of no 


in attempting to demonstrate that orth« 


come 

and others 
avall 
doxy does not conflict with science. Men 
del’s rest arches were buried and had ho 


significance until they were rescued DY 


a non-Catholic evolutionary biologist 
There was nothing in Pasteur’s studies 
of putrefaction and pathology that raised 
the between 
Let the 


raised and 


any question of conflict 
science and supernaturalism. 
question of birth-control be 

Cardinal Hayes does not turn to his Men 
del for his pronouncements but thunders 
forth that ‘‘little children come 
ing down from heaven.’’ Let the Cath- 


Fundamentalists of Protes 


troop- 


olies or the 
tant persuasion point to a single devout 
scientist of importance whose researches 
have dealt with problems which might 
directly jeopardize the standing of ortho- 
doxy. 

The conflict of 
modernism as represented by men like 
Dr. Fosdick is much less than that with 


science with devout 


orthodoxy. In many ways there is entire 
harmony of outlook and purpose. The 
criticism which the scientist would level 
against like Dr. 
that they appear to keep the nomencla- 
ture and phraseology of the older ortho- 


modernists Fosdick is 


doxy while accepting the findings of 
modern They still preach in 
the name of Yahweh and Jesus: Yet Dr. 
Fosdick has himself presented a wither- 
ing, indeed, extinguishing critique of 
Yahweh, and his theological learning, 


science. 
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scientific knowledge, social experience Jesus. We herewith reproduce 
and esthetic appreciation far surpass any authoritative summary of Mr. E 
pretensions or achievements of Jesus in truly noble principles of Christi 
these fields. Therefore, he can speak in cialism, which embody a splendid ¢ 
his own name and on his own authority _ tion of human altruism and social ref 
with far greater effect than he can preach but is justified through an app 
in the name of Yahweh and Jesus. Jesus’ way of life: 

The scientist would also deplore the Believing ——— i 

: 2 yt elieving in Jesus’ way of life and 

retention of the term “‘spiritual’’ by the  gyinelusive principle of love as the f 
average modernist as implying something ing of life, I therefore determine 
apart from the secular and incapable of this principle in all the relationships of 
scientific scrutiny and measurement. It (1) To live simply and sacrificially, « 


: , ; ing waste and luxury. To make the pur 
vould be far betterto discard thisanach- *‘"8 a oo dpeed. 
of my life the making of men rather t 


ronism and use the terms psycholog- the making of money. Not to grow ric! 
ical and esthetic for what the modernist poor world by laying up treasures for n 
really means by spiritual. The scientist ut to share all with my fellow men. 


can not concede the existence of any PY the golden rule in all my relations! 
‘ a" : z (2) To practice brotherhood toward 
mysterious spiritual entity apart from To remember that every human being 
the forces and tendencies which he stud- person of infinite worth, deserving the 
ies. The scientist, natural or social, opportunity for self-development. To | 
would also insist upon the relinquishment pate ie te cneeet order 2b ggaing 
of another ancient animistic conception, ‘4S % ©x¢lusiveness, prejudice or 
‘6s oe one ~ To seek justice for every man without 
namely, the category of ‘‘sin.’’ Sin con- tinction of caste or color. 
notes a supernatural conception, namely, (3) To make peace where there is 
the violation of the explicitly revealed to seek to outlaw war, “the world’s chief 
will of God. To-day, when we recognize neti sin, - 208g re slavery ha 
. . ready been outlawed, substituti I 
that there is no method of proving God’s od oi ye ae avin Hast oe A. 
° ° 2 e é § ce and g 
existence, to say nothing of his nature am ’ 
and will, it is obvious that we can not (4) To redeem the social order; to t 
possess the prerequisites of sin. This evils by the principle of love and fea: 
archaic term should be abolished, and cage them a ee en 
. ° : money-changers in the temple. oO eI 
all forms of antisocial action should be ’ 6 : a 
2 , : . to replace them by the constructive bu 
isolated and differentiated on the basis of the new social order, the Kingdom 
of their mundane results. No act can on earth. If a student, to apply tl 
be regarded as bad unless it reduces hu- pose immediately to the problems of 
man happiness and the beauty of life. campus; to seek education as training 
hate whiel thus } ful sl la t service rather than the mere enjoyment 
ACS he Ucn are us Aarmiw should be privilege, the attainment of grades 
rechristened with contemporary secular achievement of cheap ‘‘success’’; to 
terms like crime and immorality. The _ no dishonest practices in classroom, at 
notion of sin and of the supernatural oF college elections; to maintain no 1 
6 ° ° : ot » fallaw . ramet 
origin of morality only confuses, compli- ships with my fellows, men or w en, 
t d obst nat o] thought and violate absolute purity or debase tl 
cates enc ous ruc s crear ougat an value of personality. Since I realize 1 
constructive action in these fields. ability to achieve this way of life ur 
Likewise, in regard to the reconstruc- (5) To seek a new discovery of God 
tion of social conditions, the scientist Wl! release within my life new springs 
would object to the effort of men like SU‘! 8 men in the past have experienc: 
° ‘ . they rediscovered the religion of Jesus 
Sherwood Eddy to justify their brave In order to carry out this five-fold pur 
struggle for social justice on the ground I will seck immediately to associate myself | 


} 


that it conforms to the teachings of others for the purpose of study and 
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mentation in the realization of Jesus’ way of 


fe. 


Now Mr. Eddy has traveled widely 
through the world, observing all kinds 
of labor conditions and social situations, 
and he has counseled long with the fore- 
most soci0-economic experts now alive. 
Therefore, his own views on modern social 
and economic conditions should command 
more respect than those of Jesus who 
lived a restrained and provincial ex- 
istence in a very backward economy. In 
other words, we should like to hear more 
and more of what Dr. Fosdick and Dr. 
Eddy have to say on their own authority 
and less of their palpably hopeless effort 
to discover a consistent and relevant 
social philosophy on the part of Yahweh 
and Jesus and to apply this to conditions 
quite different from ancient Palestine 
in the time of either Jesus or Moses. Of 
course, if Drs. Eddy, Fosdick, et al., re- 
tain the old nomenclature merely for 
its pragmatic value in working with 
those familiar with and attached to this 
terminology, then there is little to criti- 
cize in their conduct. 

When we come to Unitarian human- 
ism, as upheld by men like Drs. Dietrich, 
Slaten, Holmes, Reese, Robinson, Randall 
and the like, and liberal esthetic Epis- 
copalianism, as represented by such men 
as Drs. Reiland, Humphries, Guthrie and 
others, the conflict between science and 
religion is relatively slight. Both groups 
accept the same scientific view of the 
cosmos, the universe, man and society, 
differing only in their respective interests 
and life endeavors. This advanced 
modernism is really more of a social 
philosophy and a branch of ethics and 
esthetics than anything resembling the 
old savage anthropomorphic and geo- 
centric orthodoxy. 

On one important point, however, even 
some of the exponents of so advanced a 
position as Unitarian humanism must 
modify their views if they are to be com- 
patible with science. What we have in 
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mind is the doctrine of the freedom of 
the will. In Dr. Curtis W. Reese’s ex- 
cellent summary of Unitarian Humanism 
(‘‘Humanism,’’ pp. 38-9) he 
‘*The moral life begins with freedom to 
choose or not to choose a line of action; 
and no moral significance can be attached 
to any action in the absence of this free- 
dom.’’ To be sure Dr. Reese tries to 
identify this moral freedom with the 
control of the emotions by an intellect 
well stored with knowledge. This, how- 
ever, confuses two quite different issues 
and problems. Further, knowledge ap- 
propriated and interpreted by the intel- 
lect is as much involved in the determin- 
istic process as our emotional impulses. 
The very fact that we are able to control 
our life on the basis of knowledge, as Dr. 
Reese insists, logically implies that we 
are not free from the determining effect 
of this information. What Dr. Reese 
actually means is that we should more 
and more thoroughly control our life on 
the basis of reliable information regard- 
ing the good life on earth which has been 
amassed by natural, psychological and so- 
cial science. He should not contaminate 
and defile this noble aspiration by in any 
way identifying it with the archaic 
theory of free will, which has no more 
standing before modern psychological 
science than the Hebraic ‘‘firmament’’ 
has in the light of the astrophysics of 
Jeans, Einstein, Shapley, Eddington and 
Dingle. 

It need scarcely be pointed out that 
there is no basis for essential conflict 
and the Christian 
cialism expounded by men like Norman 
Thomas, Bouck White, Upton Sinclair 
and others. These men derive the justi- 
fication of their from secular 
ather than supernatural considerations. 
The only issue is the degree to which 
their opinions and programs square with 
the and economic science. 
The question of the clash between super- 
naturalism and secularism not 
emerge in this case. 


Says: 


SO- 


between science 


views 


best social 


does 
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It will doubtless be a splendid thing in 
this place to comment decisively and un- 
equivocally upon one very prevalent but 
extremely disingenuous method of deal- 
ing with the critical attack upon ortho- 
dox religion, namely, to declare that it 
is all ‘‘old stuff,’’ that it is generally ac- 
cepted by all up-to-date theologians, that 
the attack is entirely unfair to the relig- 
ious cause, and that there are really no 
more orthodox believers. The writer 
recognizes that the attack on orthodoxy 
goes back as far as the Egyptian em- 
peror, Ikhnaton, about fifteen hundred 
years before Christ, if not before. He 
is not unaware of the attack upon ortho- 
doxy by the Sophists and by Lucretius 
and the Epicureans. Further, he has 
made a special study of the assaults on 
orthodoxy by the Deists and other liberal 
theologians from 1650 to 1800. He is 
well aware of the heterodoxy of the 
Fathers of the Constitutional period in 
our own country. He is fully conscious, 
finally, that all he has stated in the 
recent controversy has been the common 
property of scientific students of relig- 
ion for a generation. 

All this is, however, quite a different 
thing from admitting that orthodoxy 
has no appreciable following in the coun- 
try to-day and that to attack orthodoxy 
is to attack a bogy and a man of straw. 
The writer may offer the following in 
support of the thesis that this particular 
rejoinder to criticism is made in bad 
faith. During the last ten weeks the 
writer has probably received as extensive 
a number of representative letters on 
religion as any other person in the his- 
tory of religious controversy in a similar 
period and he has been able to peruse a 
vast number of comments on the contro- 
versy in the press throughout the coun- 
try. Now if his statements are to be 
condemned as ‘‘old stuff’’ and an irrele- 
vant attack upon a non-extant body of 
belief, it is quite evident that those who 
would have the best reason for complaint 


on this ground would be the advar 
religious thinkers of America—t} 
ym orthod 


have passed 
Yet, so far as the writer is aware, t 
has not come a single complaint 


farthest fr« 


10S 


this ground from the leaders of advai 
religious thought in America. 
ters or in the public prints the writ 


stand has been commended as both ti 


and sound by such men as John H. D 
trich, Albert C. Dieffenbach, A. 


W 


field Slaten, John Haynes Holmes, A 


H. 


Robinson, 


John Her 


"man 


Rar 


William Montgomery Brown, Arc! 
econ Humphries, Minot Simons, Hi 
Darlington, Charles Francis Potter 
Rabbi Feinberg, to mention only 

On the ot 


representative 
hand, those who have ri 
stuff’’ dust have invariably been s 
wabbly modernists as William 


Brown, H. E. 


™ man, et al. 


names. 


uised t 


he 


Ad 


Lueccock, Henry N. W 


Now we are not for a mo! 


contending that the supporters of 
writer’s general position are right 
flaunters of 


wrong. 


the ‘‘old 


stuff’’ 


sloral 


It is merely submitted that, 


there were anything valid about 

‘fold stuff’’ argument, the real leade: 
of the most advanced religious thought 
in America would be those who would | 


exploiting this position. 


The writer « 


tends that the tendency to ery 
stuff’’ is an evasive method whereby con- 
servative modernists hope to stem 
ughgoing criticism w 
offering to the public a gesture of pseud 
modernism. 


tide 


of thoro 


III 


We have just considered the matter 
the conflict of science and religion fron 
the standpoint of the different classes of 
religious leaders and the varying levels 
of religious beliefs. We 
amine the question briefly from the poi! 
of view of those scientists who have of 
fered their services as liberal theologians 
and have declared that there is no con- 


flict 


between 


science 


may 


and 


now ex 


religion 


+ 
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Among the best known of these have 
wen the eminent British biologist, J. 
Arthur Thomson, the brilliant American 
Robert A. Millikan and 
Michael I. Pupin, the prominent zo- 
ogist, Henry Fairfield and 
the active Harvard geologist, Kirtley F. 
Mather. These men, and many others of 
their kind, have valiantly proclaimed 
that there is no conflict between science 
and religion. The most and 
yrical pronouncement is the following 
statement by Professor Pupin. It is the 
summary of an interview with him by 
Mr. A. E. Wiggam, the well-known 
popularizer of modern eugenic doctrine, 
and published in the latter’s ‘‘ Exploring 
Your Mind’’ A more ex- 
tended view of Professor Pupin’s views 
may be discovered in his ‘‘The New Re- 
formation,’’ but the following summary 
by Mr. Wiggam will suffice to make clear 
the tenor of Professor Pupin’s views: 


nhysicists, 


Osborn, 


decisive 


(pp. 385-6). 


Science is making us better Christians. 
Science teaches us that the Universe is guided 
an intelligent Divinity. 
Science is teaching men how to cooperate in 
telligently with God; it is teaching men what 
is laws are and how to obey them. 

Science is proving that the human soul is the 
rreatest thing in the 
purpose of the Creator. 


Universe, the supreme 


Seience is leading us closer and closer to God. 
better 
teaching us how to make a be 
better life; it is thus preparing 
us for the greatest spiritual, artistic and intel 
leetual life that 


Science does not contradict 


Seience has made us homes and is 


tter democracy 
and a social 
have ever known. 
belief in 


men 
the im 
mortality of the human soul. 

Science is revealing God in greater and 
greater glory, and teaches us that in time we 
may possibly even see Him face to face. ° 

President Nicholas Murray Butler, of Colum- 
bia University, is reported to have said recently 


iat, while talking with Dr. Pupin, he felt that 


he was witnessing the curtain being lifted upon 


a new and brighter world. I believe he would 
make you feel the same way, and I should like 
to convey that feeling to you through his own 


words. 


The reeoncilers from the _ scientific 
camp support their case in many ways. 
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A familiar method, used by both Cardi- 
nal Hayes and Dr. Osborn 
demnation of the writer’s paper before 
the New York Academy of Medicine 
and the History of Science Society last 


in their con- 


December, is to enumerate an impressive 
list of scientists who were devoutly re- 
The Catholic 
contain Albertus 
Bacon, Copernicus, Galileo, Pascal, Men- 
del and Pasteur, but those who exploit 
it never call attention to the rudimentary 
and inoffensive observations of Albertus, 


livious. register will al- 


ways Magnus, Roger 


to the clerical persecution of Bacon and 
to the 
tion of Copernicus, to the notorious com 
to the 


dare to give 


Galileo, ecclesiastical intimida- 


partmentalized mind of Paseal, 
fact that Mendel did not 
publicity to his researches in genetics 
and that they were recovered and dis 
seminated through the efforts of 

Catholie evolutionary biologists, and fo 
the fact that 
pathology in no way raised issues which 
This 


religious 


nor 


Pasteur’s researches in 


conflict with orthodox theology. 
appeal to the list of names of 
scientists is both infantile and ineffective 
unless one examines each scientist in 
dividually, to discover the nature of his 
and his competence to 

The fact that a man 


may be an eminent physicist does not, in 


scientific work 


diseuss religion. 


itself, entitle him to speak with any mor 
authority upon religious questions than 
would the possession of an enviable ree 
ord as a skilful blacksmith or plumber. 
There 
amples of internationally famous physi- 


are a number of classical ex- 
cists and chemists who, with great gusto 
and pride, continue to conduct Sunday- 
school classes in orthodox religious cir- 
A great scientist, who is religious 
either offers one 


cles. 
in an orthodox sense, 
more example of the notorious capacity 
of the human mind to compartmentalize 
itself and entertain mutually exclusive 
conceptions and attitudes, or is an illus- 
tration of the one-sided nature of our 
present-day education, which allows a 
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man to participate in the physics of Ein- far in human history been contr 
stein and yet share the religious outlook the well-established facts of science 
of his Methodist or Baptist grandmother. deed, the great value of psycho! 
Professor James Harvey Robinson, in and social science lies in its pot: 
Harper’s Magazine for September, 1928, service to the achievement of a s 
has offered a very ingenious and con- tific control and direction of the 
vincing explanation of the so-cailed com- tions. Professor Millikan resolves 
partmentalized mind, in so far as it re- conflict between science and religion 
lates to the religious question. He holds_ redefining religion in such a manner 
that our religious beliefs and attitudes to divorce it entirely from orthodox) 
remain essentially on an infantile level, to make it the inspirational adjunct 
while we carry further the development ethical dynamics. It is to be th 
of our psychic life in the field of science, psychological stimulant to social 
technology, art, literature, and the like. being. As long as it is kept in gen 
In other words, the pious physicist is a terms there can be no serious fault fi 
person whose scientific views are on an with this suggestion. The diffi 
adult plane, while in the religious field comes in the recognition that this 
he is intellectually a youth in short not alter the fact that there remains 
pants. We may here quote the most conflict between science and the ort 
cogent section from Robinson’s views: dox cults which Dr. Millikan rules out 
true religions. Yet one must remem! 
Bryan exhibited through his life no more that for one religious person who acce] 
knowledge of religious matters than he could eee PS Al a a a 
have easily acquired at ten years of age. Ser- Professor Millikan’s view of religion 
mons of the commoner sort contain only what ‘‘the great dynamo for injecting 
both preacher and audience accepted before human society the sense of altruis: 
they were grown up. Religion does not tend to there are a thousand who enthusiastica 
mature in most cases. It is what we learned at espouse the primitive doctrines set fo 


our mother’s knee. In later life we are pre- i Caniies’ eves ant 3a R 
occupied with business and amusement, and "2Y ‘Vardina ayes and voan iv 


there is no time to keep up with the course of Straton. Dr. Osborn endeavors to pr 
religious investigation, even if we had the that no conflict exists between sci 
slightest disposition to do so. Billy Sunday and religion by essentially the sat 
talks as a big husky boy to other boys and means as does Professor Millikan 
girls. Even distinguished scientific men sol- : P 
emnly discuss the relation of religion to science, strings along the threadbare list cs 
when, if they but stopped to think, they would Vout scientists and then arbitrarily 
find that they were assuming that they know fines science and religion in such a fa 
all about religion, without having given it much jon as to make religion accept the 


ince childhood; s hey would ' 
thought since childhood; although they would of science as a point of departure, s01 

readily admit that after a lifetime’s work they : ‘ te ; ; 
knew very little about ecience. thing which orthodox religion is sins 
larly loath to do in actual pract 


Dr. Thomson seeks to harmonize Professor Mather employs another tin 
science and religion by the well-worn honored expedient, namely, that 
device of holding that science is supreme denominating all the facts and processes 
in the realm of the intellect while relig- of nature as essentially miraculous. I! 
ion reigns over the emotions. As Pro- thus gives evidence of a sad lack of 1 
fessor Max Otto has well pointed out, formation regarding technical theolos 
this is no solution of the problem at all, cal terms, for a miracle is by definit! 
for emotions do not function in vacuo, something which defies not only all « 
but associate their expression with def- isting but all probable future scienti 


inite beliefs, most of which have thus explanation. Professor Mather errs | 
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nfusing the term miraculous with the 

term impressive. We agree with Profes- 
Mather that much, if 
ture is remarkably impressive, as one 

ill perceive by recalling such a master- 

ece aS Huxley’s lecture ‘‘On a Piece 
f Chalk.’’ Yet that is quite a different 

atter from holding nature to be inex- 
plicable. Moreover, miracles do not nec- 
essarily lead us to God and religion. 
Where science is baffled religion certainly 
offer reliable or assured gui- 
lance. With Professor Pupin’s pro- 

incement we need not concern our- 

ves. It is nothing more than the ex- 

osion of a ‘‘will-to-believe’’ which 

uld have been uttered by either 
Cardinal Hayes or Dr. Straton. It is 

irely a product of Professor Pupin’s 
subjectivity and entirely incapable of 
scientific demonstration. It lets us know 
uite definitely how Professor Pupin 
personally feels on the subject of science 
and religion, but it takes us nowhere at 
ill in getting at the fundamental issues 
involved. Wishful thinking does not 
take on the attributes of profound 
science or critical philosophy merely be- 
‘ause it issues from a great laboratory 
physicist. It is still wishful thinking 
and nothing more. 

In his important book, ‘‘The Nature 
of the Physical World,’’ the eminent 
ritish physicist and astronomer, A. 8S. 
ddington, admits that the new doc- 
trines of electrodynamics do not lead us 
directly to a formulation of a specific 
and demonstrable conception of the new 
cosmic God, but, as a Quaker, he attempts 
to show how they enable us to formulate 
a defense of the old theological concep- 
tion of free will or the freedom of human 
As Bertrand Russell has well 
insisted, Professor Eddington is com- 
pelled to make certain gratuitous as- 
sumptions in regard to electrodynamics 
in applying its principles to psychology, 
but even more important is the fact that 
the question of the freedom of human 


not all, of 


an not 


I 
E 


choice. 
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choice is not an issue to be solved by an 
It must be dealt with 
processes of 


studied by 


appeal to physics. 
in relation to the 
tioned-response which 


eondi- 
are 
psychology and sociology. If physics 
does not lead us directly to God, 

patently evident that it does not 
the the 


problems of human behavior. 


IS as 
lead 
us to solution of fundamental 
These are 
issues of an order as remote from physics 
as are the theological problems connected 
with God. If there can be no 
theory of God,’’ as Professor Eddington 


admits, there can be no quantum theory 


** quantum 


of human behavior. 

Finally, we may put at rest a vener- 
able antique in the realm of apologetics, 
namely, the assertion, given wide cur- 
rency by Andrew D. White, to the effect 
that the conflict is not between science 
and religion but between and 
theology. This differentiation between 
religion and theology is one which has 
been abandoned by all up-to-date stu- 
Religion three 


emo- 


science 


has 
the 
the behavior responses 
by 


dents of religion. 


major manifestations: (1 
tional thrill; (2 
ritualistic 
this thrill, and (3 
pretations and explanations of the relig- 


exercises engendered 
the conceptual inter- 


or 


ious thrill and the activities associated 
therewith. religion 
is what has 
Therefore, theology can not be separated 
from religion. A theology 
as the religious emotions and activities 


This third phase of 
been known as theology. 


is as tenable 


upon which it is based, and of which it 
is the rationalized explanation. If the 
religious thrill arises from unscientific 
assumptions and interpretations, then 
there is as much conflict between science 
and the 
science and the theological formulations 
in that particular religious complex. If 
the activities and moral code growing 
out of the emotional basis of a religion 
are scientifically unsound, then there is 
as definite a clash between science and 
the religious rites and morals as between 


religious emotions as between 





440) THE SCIENTIFIC MONTHLY 


science and the conceptual formulations. 
Inasmuch as theology represents the in- 
tellectual manifestations of religion, it 
is obvious that the most sharp and direct 
conflict comes between science and 
theology, but this is quite another thing 
from holding that there is no conflict 
between science and religion—that the 
issue is solely one between science and 
theology. 
IV 

The writer believes that, if humanity 
and civilization are to be preserved, we 
must, perhaps, have collaboration be- 
tween science and an advanced secular 
religion. He readily concedes that 
neither Bertrand Russell, John B. Wat- 
son, Clarence Darrow nor George Dorsey 
has any need for God or religion in order 
to behave in a seemly or intelligent fash- 
ion, but, with half of the American popu- 
lation falling below the intellectual level. 
of the dull normal type, we certainly 
shall require some form of social con- 
trol beyond the appeal to pure intelli- 
gence. Further, there are many capable 
persons whose affinities are more with 
esthetic considerations than with mat- 
ters of cold intelligence. For these types 
of human beings a social institution 
which could exploit human emotions and 
place them behind just and decent 
causes will prove indispensable. Such 
a secular religion would, of course, obtain 
its factual guidance from science, natu- 
ral and social, but would aid science in 
the social application and execution of 
such facts. 

In taking up the relation of science and 
God, it is evident to any informed person 
that the very elements of modern science, 
together with even the rudiments of an 
understanding of biblical scholarship, 
completely undermine and dispose of the 
biblical God, Yahweh. This necessitates 
a complete reconstruction of our views 
of Jesus, who owed his uniqueness to the 
claim that he was the only begotten son 
of Yahweh. From now on, Jesus must 


be studied as purely a secular and | 
religious teacher, concerning whos 
istence there is but slight inform 
and regarding whose doctrines we 
but fragmentary and often confi 
ing evidence. No contemporan 
minded person could pretend tl 
views of Jesus on any subject relat: 
modern life can earry any such auth: 
as those of Dr. Fosdick, Dr. Holmes 
Reiland, Bishop McConnell or R 
Wise. This is a fact which the mod 
ists have usually been loath to cor 
They will admit the passing of Y 
but cling to a view of Jesus that 1 
almost wholly on his alleged relatior 
to Yahweh. 


As to whether a new conception OotG 


may be constructed, the writer fra: 
admits that he does not believe it poss 
to arrive at any precise econceptior 
the new cosmic God, if there be one. 

whole search for a God is_ based 


primitive human aspirations; the 


facts of the physical universe, in 
of which the new cosmic God must 
constructed, evade and baffle the lin 
human mind; we can only formu 
notions of God in terms of our ow) 
periences and categories, which 


obviously wholly unsuited as a fra 


work for the picture of the cosmi 
mighty; and the basic hypothesis 
volved, namely, that all things 1 
have a maker and a purpose, ma) 
be a geocentric human illusion 
searching ‘for a ‘‘first cause,’’ we 1 


remember that both ‘‘first’’ and ‘‘ cau 


are human inventions and catego! 


which may have no general cos 
validity whatever. Therefore, it v 
seem that the quest for God in the ! 
perspective is likely to prove futile. 
it is a noble quest, certainly far n 


} 


Yet 


lofty than the search for an additior 


million dollars or a higher politica 


fice, and we can cast no aspersion up0! 


those who carry on the search. Ma! 
festly, in so far as the quest for a n 


uw 
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God helps on the abandonment 
Yahweh it will be a great gain for hu- 
manity and civilization. 

The question of the adequacy and 
sanctity of the ten commandments and 
the beatitudes is inseparably related to 
the problem of Yahweh, Jesus and the 
Bible which we have just 
They have no sanctity other than that 
which may their validity. 
Some of the ten commandments, like the 
taboo on swearing and on Sunday labor, 
primitive 
Other sound ones, like the commandment 
against killing, are incomplete and need 
elaboration in an age which is so highly 
versatile in its talent for murdering. 
Moreover, the ten commandments were 


discussed. 


reside in 


are obviously superstitions. 


devised for a very simple economy. If 
ten commandments were essential for 
primitive Palestine, then we should 
need five hundred for adequate guidance 
in twentieth century New York City. In 
short, the ten commandments are a 
primitive collection of 
having no more sacredness about them 


social usages, 
than the sound passages in the Code of 
Hammurabi. Many of the command- 
ments should be obeyed to-day, but not 
because they occur in the Bible. They 
should be followed, if at all, only because 
they square with the needs of life in our 
era. The same may be said regarding 
the beatitudes and other sayings ascribed 
to Jesus. 

The new religion, if sound and prac- 
ticable, must rest on a thoroughly secular 
basis, secure its facts from science and 
conceive its ideals in terms of sociology 
and esthetics. It must become accessory 
to the new queen of the sciences, mental 
hygiene. 

V 

It follows as a matter of course that 
such epoch-making changes as we have 
described above, with relation to the 
status of orthodox religion in the light of 
modern science and critical thought, 
make necessary a searching reexamina- 


SECULAR AGE 


tion of the place and function of 
church in modern society. In the first 
place, the new view of matters makes it 
that the 
no longer pretend to be a competent ex 
the 
will 


very evident clergyman can 


pert in way of discovering the 
ture, 


operations of the new 


and 
cosmic God. If undertaken and sol\ 

at all, this is a problem for the cooper: 
the 


and the cosmic philosopher of the Dew 


tive endeavors of natural scient 


vintage At best the theologian can onl) 


be a competent second- or third-hand in 


terpreter of the facts and im plicati« ns 


the cosmos and its | 


gathered about 
by specialists in science and philosop! \ 
In the old day s, when it was thought that 
God might be 
through 
the clergyman or theologian was indeed 


reached and understood 


prayer, sacrifice or rev 
clear 
But 


sought, if at all, 


‘*the man of God’’ who could make 
the will of the Deity to believers 
now when God must be 


by means of the test-tube, the compound 


microscope, the interferometer, the 
tube and 


conventional 


radium Einstein’s 
the 
hopelessly out of place in the premises 


Therefore, it is apparent that the 


equ itTions, 
clergyman is rather 
intelli 
gent and educated theologians must sur 
long 


render their ag pretension 


cial, if not uniaque, competence in cleat 
ing up the problem of the nature of Gos 
and His laws. They can at best be 


more than ringside spectators of the ob 


little 


servatory and the laboratory, doing their 
best in the way of an amateurish appr‘ 
ciation of what is going on therein 
Next to the revelation of the nature of 
God and his ways, the most time-honored 
function of the so-called ‘‘man of God’’ 
has been to unravel God’s will with re 
spect to human conduct and to inculeate 
the absolute and inflexible principles 
which should control personal morality, 
in order that the soul of the individual 
might be assured of an ultimate refuge 
in the New Jerusalem. This was a per- 
fectly rational and logical function for 
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religion when it was commonly assumed 
to be axiomatic: (1) that the purpose 
of moral conduct was to insure the 
salvation of the soul, and (2) that the 
supreme and complete guide to moral 
living was to be discovered in Holy 
Seriptures. Neither of these funda- 
mental postulates can be sustained to- 
day. There seems to be no ground what- 
ever for the orthodox views of a bodily 
or spiritual immortality and the im- 
minence of a literal heaven and hell. 
Hence, the basic objective of right liv- 
ing ean no longer be regarded as the in- 
surance of spiritual salvation. On the 
contrary, the fundamental purpose of 
the good life is to secure the maximum 
amount of happiness for the greatest 
possible number here upon this earth. 
Therefore, it is readily apparent that 
accurate guidance to the good life can 
not be sought in ancient Scriptures or 
provided by specialists in Holy Writ. 
The moral code of the future must be 
supplied by the specialists in mundane 
happiness, namely: biologists, physiolo- 
gists, psychiatrists, educators, social sci- 
entists and students and practitioners of 
esthetics. 

Some who frankly admit the incom- 
petence of the clergyman and the theolo- 
gian in the way of providing original 
and conclusive guidance to moral con- 
duct contend, nevertheless, that the 
church can exercise a very valuable 
service in interpreting and popularizing 
the findings of the specialists in human 
happiness. This may be true, to a cer- 
tain extent, but many qualifications 
would have to be added. Many phases 
of guidance to complete human happi- 
ness would necessarily be a_ highly 
technical and individual matter, to be 
handled by. medical and other experts 
in relation to individual cases and prob- 
lems, and would scarcely be adapted to 
comprehensive general interpretation or 
exhortation. 

Some writers, among them the scien- 
tifie reconciler, Professor Mather, con- 


tend that religion is essential to 

in that it enables us to be ‘‘somet 
more than ourselves,’’ while sci 
ethics admittedly can only enable 
make the most of ourselves. No ans 
is needed for this contention beyond 
ing Professor Mather to describe ; 
what is implied in man’s being m 
than man and just how a scientifi 
minded person could conceive of sui 
achievement. We further submit that 
is quite enough of a problem to en 
man to make the most of himself, and 
further suggest that thus far relig 
has mainly succeeded in making 
much less than ourselves. 

A much better case can be made 
the service which may be rendered 
religion in inculeating an interest in a! 
respect for such large and scare: 
debatable moral conceptions as just 
honesty, pacifism, cooperation, kind! 
ness, beauty, ete. Professor Kirso; 
Lake has well stated the case for 
desirability of having religion reli: 
quish interest in sumptuary moral « 
trol and assume responsibility for 
advancement of more profound and g 
eral moral principles: 

One man may find much comfort in tol 
while another may injure himself by smol 
one may err by playing too much, and 
by never playing at all. I doubt whether 
men of to-morrow will try to 
each other on these points, knowing 
thing which matters is ability to do good w 
and that one man can do his best work in 
way, another otherwise. Many of the tl 
Puritans condemn are strictly indifferent. 
religion of to-morrow will recognize this, it 
give good advice to individuals, but not 
down general rules for universal] observanc¢ 

On the other hand, it may have a ster 
standard in business, industry and finance. 
may insist more loudly that honesty applies t 
the spirit of business, not merely to its letter 
It may even demand that men must be as t 
worthy in advertisements, business ann 
ments and journalistic reporting as they ar 
private affairs. For these are the questions 
morals which are the issues of life and dé 
for the future. They are not covered by 
teaching of Jesus or of historic Christianit 
for neither ever discussed problems which 


not exist in their time. Some of the principles 
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which have been laid down by them will play 
a part in the solution of these 
probably others will also bi 


problems but 
needed, certainly 
the actual solutions will contain new elements, 
nd the religion of to-morrow will have to look 


for them. 


One ean searcely quarrel with Pro- 
fessor Lake on theoretical and logical 
grounds, but there is an important prac- 
tical consideration, namely, that the 
modern and order is 
based to no inconsiderable degree upon 
intrigue, shrewd business enterprise, re- 
lentless competition, unreasoning patri- 
otism and selfishness. It can 
scarcely be expected that the custodians 
of the modern order, who provide the 
chief pecuniary support for our religious 
institutions and organizations, will con- 
tribute with enthusiasm to a movement 
designed to cut at the root of many of 
the principles and practices which they 
hold most sacred and indispensable. Be- 
fore the church could achieve much in 
this field it would be necessary to or- 
ganize and carry on a very definite 
propaganda of education in the princi- 
ples of social ethics broadly conceived. 
Thus far, however, few clergymen so 
orientated and motivated have been able 
to maintain their position long enough 
to make much headway in this educating 
process. As far as the writer is aware, 
there has been no marked or organized 
effort to draft the services of Sherwood 
Eddy, Norman Thomas, Kirby Page, 
Bouck White, Ralph Harlow, Harry 
Ward, David D. Vaughan and others of 
their kind and induct them into the pas- 
torate of great metropolitan churches. 

The supervision of the church over 
recreation, which has in the past been 
exercised chiefly in the way of an ar- 
bitrary decision as to what are immoral 
and what are moral forms of recreation 
and in closely scrutinizing and control- 
ling the activities of individuals in these 
fields, must now be sharply challenged. 
The orthodox religious criteria as to 
moral and immoral forms of recreation 


social economic 


class 
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were not based upon 


psychological or social grounds, but upon 


physiological, 


theological considerations which have lit- 
tle or no validity in the light of modern 
knowledge. The no 
competence in the matter of determining 
the nature of moral and immoral con- 


chureh, having 


duct in the light of modern secularism, 
obviously can not apply its decisions in 
this field to the realm of 
Recreation, like morality, with which it 


recreation. 


has been so closely associated in the past, 
is a field for the secular expert and must 
be handed 
experts, psychologists and social scien- 
The church at most could searcely 
go further than to proclaim the general 
desirability of healthy and adequate ex- 
and the exhibition of a proper 
spirit of good sportsmanship. 

Another function of the church in the 
past which has received much support 
[It is held 
that the ritual, pageantry and liturgy 
of the church provide a relatively eco- 
nomical and highly valuable esthetic 
service to humanity. This is, of course, 
argument which far better 
justified from the Catholic standpoint 
than from the Protestant, the Protestant 
up of the 
splendor of the Catholic service. This 
argument boils to the allegation 
that the church is in a position to ‘‘ put 
on a better show’’ for the populace and 
at a lower cost than any other compar- 
able secular organization. While there 
is much to be said in support of this 
regard to the the 
church in earlier periods, it would seem 
that this function may be, and indeed is, 
achieved adequately and 
cheaply by various secular enterprises, 
grand opera, the theater, 


over to biologists, medical 


tists. 


ercise 


relates to its esthetic services. 


an ean be 


churches having given most 


down 


sé 


view in services of 


now more 


such as the 


the movies and various types of public 


pageantry. Further, many contend that 
the attitude of fear and awe generated 
by religious ritual and pageantry pro- 
duces a fundamentally unhealthy state 
of mind which, to a large degree, offsets 
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the esthetic services contributed there- 
by. 

Therefore, it would seem pretty def- 
initely established that the conventional 
functions of the church have well-nigh 
completely evaporated in the light of 
contemporary knowledge and intellectual 
attitudes. It must be conceded that the 
theologian is no longer needed to chart 
out and control the supernatural world 
and supernatural powers, inasmuch as 
the existence of such entities can scarcely 
be established. It is equally apparent 
that the theologian can not by himself 
locate, describe or interpret the new 
cosmic God believed by some to be im- 
plied in the discoveries of modern 
science. Neither can the theologian sup- 
ply detailed moral guidance in the way 
of indicating how man must live in order 
to achieve the maximum degree of hap- 
piness here on earth. Nor can the 
church support its ancient pretensions 
to guiding and controlling recreation or 
in supplying popular pageantry. This 
raises the important question as to what 
the church can legitimately engage upon 
in harmony with the tenets of an open- 
minded and contemporaneous secular 
attitude. 

It would seem that the most reason- 
able field for the functioning of religion 
in contemporary society is in the way 
of providing for the mass organization 
of the group sentiment of mankind in 
support of the larger principles of kind- 
liness, sympathy, right, justice, honesty 
and decency. Just what constitute the 
essentials of right and justice would 
have to be determined by the appropri- 
ate scientific and esthetic experts, but 
these experts have little potency in the 
way of arousing ardent popular support 
for their findings. Religion has thus 
far been the most powerful agency in 
arousing and directing the collective 
will of mankind. Therefore, we may 
probably contend with safety that the 
function of a liberalized religion, 
divested of its archaic supernaturalism, 


would be to serve as the public pr 
ganda adjunct of social scienc 
esthetics. The social sciences 
esthetics would supply specifie guid 
as to what ought to be done, whilk 
ligion would produce the motive 
essential to the translation of abst: 
theory into practical action. T 
would, however, be ever present 
problem of restraining this educat 
propaganda and keeping it in thor 
conformity with the recommendat 
of science and art. The function of 
church, then, would be to organiz 
mass mind and mass activities in su 
fashion as to benefit secular society 
not to please God, at least not as God 
been understood and expounded i: 
orthodox religions of the past. 

The writer is inclined to support 
conception of the future and perman 
function of the church, though ther 
some observers of high standing 
declare that the secular lecture platfor 
is more suitable and adequate, and 
the publie forum and the public sc! 
must ultimately supplant the eccles 
tical edifice as the center of intellig 
propaganda and the development oi 
lective sentiment for social improvem 

It would appear to the writer that 1 
problem is not so much one of 
nobility or the validity of this funct 
of religion or one of its value to societ 
but rather the question of whethe 
not the church can successfully ca 
out such a type of social service. 
issue is primarily the one of whether 
organization, hitherto almost exclusiv: 
devoted to the understanding, cont: 
and exploitation of the supernatur 
world, can be completely transform 
into an organization for the purpose 0! 
increasing the secular happiness of n 
kind here on earth. Such a transforn 
tion would imply a complete revolut 
in the premises and activities of relig 
ion, and we have little or no evide! 
from the past to give us any definite as 


mr 
1’) 
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surance that so profound a transition is 
nracticable or attainable. The issue is 
fundamentally whether organized relig- 
ion can be held together and can operate 
without a sense of mystery and a fear of 
the unknown. The thrill from the mys- 
terious has been the core of all past relig- 
ion, and we have nothing to give any 
final assurance that religion can persist 
without this dominating element of mys- 
tery and fear. Certain writers contend 
that there will always remain a certain 
fringe of mystery, particularly in the 
way of unsolved scientific problems, as 
well as the general mystery inherent in 
the riddle of the universe. But, as Pro- 
fessor Shotwell has well indicated in his 
‘Religious Revolution of Today,’’ the 
mysteries of modern science are quite 
different in their premises, manifesta- 
tions and psychic effects from the con- 
ventional religious mystery based upon 
an emotional reaction to a hypothetical 
supernatural world. The reaction to 
the mysteries of science does not promote 
that group-forming tendeney which 
Ward, Hankins and others have shown 
to be so characteristic an effect and ac- 
companiment of supernatural religion. 
Abstruse scientific perplexities and the 
riddle of the universe may promote ad- 


A 
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vanced forms of cerebral efi 


are not evoke a sentimental 
thrill or to a 


in 


likely to 
crusading 
Indeed 
ntists contend 
the old su 
lar 


hail 


passion 


nerate a | 


] 
assemblages some 


human 
leading soclal ser 


divergenc between 


uralism and the new secu 


that no real commo 
Lience, they 


contaminate 


rreat 
be 


ould n 


IS SO 
can found 
we SI 
the new secular t: » of ethical 


on 


2 
denominatins it relig 


by 


certainly a consideration whicl 


titled to 
It is held by many that the majority 
] 


of mankind wil 


receive serious thought 

| always remain essen 
tially superstitious and victims of super 

W hile 

the 
tellectual emancipation 
the majority of 
writer questions seriously whet 


naturalism 
to 
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to-day 
life and attitudes as compared to the 
medieval peasant or the unconverted In- 
dians of America though he may form 
ally adhere to a primitive cult. 





EVOLUTION AND RELIGION 


By AUSTIN H. CLARK 


U. S&S. NATIONAL MUSEUM 


No question is of greater importance the present situation is and what 
at the present day than that of the future has to offer. 
relation of science to religion. We in One hears it commonly remarked that 
the United States are now definitely em- a firm belief in science eventually 
barked on what in the years to come will supplant religion, or at least so modify 
be regarded as a type of culture new in it that it will be a wholly different thing 
the history of man, a culture chiefly from the religion that our fathers kney 
characterized by the increasingly broad One also hears it said that science ar 
application of the correlated facts of 4M imerease in scientific knowledg: 
science to our daily lives. eventually will be blocked by the grow- 

Many regard this type of culture now ing opposition of religion. 
rapidly developing as wholly material- Neither hypothesis is tenable. Th: 
istic in its nature and as a growing men- ¢an be no conflict between science and 
ace to the non-material side of human [Teligion. For truth is truth quite r 
life. They argue that by affording in gardless of the manner in which it ma 
rapidly increasing measure opportunities have been attained, whether throug 
for recreation and for diversion it is the paths of science or through religio 
correspondingly inimical to the more teachings. 
serious cultural and spiritual phases of Through religion all of the very nu- 
human understanding. merous factors, material and non-mate- 

But is this true? We are prone to 
judge conditions by the most obvious existence, both individual and social, ar 
phenomena connected with them, by coordinated. Religion contemplates 
those phenomena which intrude them- order in all things, whether touching 
selves on our attention, either in our per- human affairs or not. But when sub- 
sonal every-day experience or as sup- jected to analysis, everything is found t 
plied to us through magazines and _ have a bearing more or less direct upon 
newspapers. We are all too likely to for- human activities and human welfare 
get that perhaps these are only super- Through scientific investigation we ar 
ficial, transient and to us unwelcome striving to discover and to correlate t! 
attributes of a social readjustment. facts which will enable us to understa! 

History shows us that after all human the ultimate order upon which the 
nature has through the ages remained verse, in the broadest application of t! 
fundamentally unchanged. Outward term, is based, and in addition we 
appearances have undergone marked endeavoring to find the means of app!) 
variations from one epoch to another, but ing such elements of this order as we at 
as a rule these have affected only a small able to determine to human activit 
proportion of the people, or else have with a view to the betterment of hu: 
been wholly superficial. welfare. 

Since the basis of the new conditions Science, therefore, is engaged 
is the ever-increasing application of the building up a structure which sh 
facts of science to our material welfare, serve to strengthen the foundations 0! 
it is fitting that we should survey the religion, not to weaken them. 
present situation and from this survey Approaching the same end by different 
ascertain so far as possible both what paths, the one material and the other 
446 
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EVOLUTION 


spiritual, there would seem to be no rea- 
son why science and religion should not 
go hand in hand, and, working together, 
hasten the mutual progress toward the 
common end. 

But, like all things human, science on 
occasion becomes directed into paths that 
seem to run counter to religion. Perhaps 
the best example of such a manifesta- 
tion at the present time is afforded by 
the concept which is known as evolution. 

What is evolution? Evolution is com- 
monly defined as a doctrine which as- 
sumes the gradual development step by 
step of all the widely varying forms of 
life from an original form of simple 
structure. While technically correct, 


this definition is somewhat misleading. 
t is obvious to every student of biology 
that there is a fundamental plan or sys- 
tem of some sort underlying the organic 
world, and further that the innumerable 
facts acquired through the study of 
biology can be properly evaluated only 


when they are considered in their true 
relation to this fundamental plan. 

It happens that all the theories which 
have been proposed to explain the inter- 
relationships of plants and animals have 
been based chiefly, largely, or at least in 
part, upon the history of plant and ani- 
mal life as we have learned it from the 
detailed study of the strata in the rocks 
wherein are preserved the remains of the 
plants and animals of ages progressively 
more and more remote, or upon the 
development of the individual. It is 
obvious that the life in any single epoch 
must have been a continuation of the life 
of the epoch just preceding, and so on 
down to the earliest fossils that we know. 
Because of this time element which has 
entered into all the hypotheses which 
have been brought forward to explain 
the interrelationships of organic life, 
these have come to be known as theories 
of evolution. 

None of these theories of evolution are 
in themselves antireligious. During the 
passage of the years, however, they have 
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been altered and emended and have as- 
sumed a narrow, inflexible and dogmatic 
form which has been presented to the 
public not as a theory through the appli- 
eation of which the correlation of many 
isolated facts is rendered possible, but 
in the form of undebatable truths 

There can be no conflict between true 
evolution and religion. But dogmatic 
evolution, which demands the acceptance 
as established facts of many assump- 
tions and hypotheses which are more 
than dubious has no place either in 
science or religion. 

This idea was well expressed by Sir 
Oliver Lodge, who said, ‘‘ Brilliantly true 
and successful in their own territory, 
they [the truths of materialism] are oc- 
easionally pushed by enthusiastic dis- 
ciples over the frontier line into regions 
where they can do nothing but break 
down.’’ He added that there is a 
tendency ‘‘to press the materialistic 
statements and scientific doctrines of a 
great man like Huxley, as if they were 
coextensive with all existence. This is 
not really a widening of the materialistic 
aspect of things, it is a cramping of 
everything else; it is an attempt to limit 
the universe to one of its aspects.’’ 

Professor Whitehead has expressed his 
view of the matter in a different but 
equally forceful presentation. He said 
that ‘‘ Darwin’s own writings are for all 
time a model of refusal to go beyond the 
direct evidence, and of careful retention 
of every possible hypothesis. But those 
virtues were not so conspicuous in his 
followers, and still less in his camp fol- 
lowers.’’ 

Just what is it that furnishes the basis 
for these remarks? This I shall illus- 
trate by quotations from Professor 
Huxley’s writings; but it might equally 
well be illustrated by comparable quota- 
tions from Darwin. Professor Huxley 
said that 
it is clear that the result of the comparison of 
the Miocene and the present Faun is dis- 
tinctly in favour of Evolution. Indeed I may 
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go further. I may say that the hypothesis of 
evolution explains the facts of Miocene, Pliocene 
and Recent distribution, and that no other sup- 
position even pretends to account for them. It 
is, indeed, a conceivable supposition that every 
species of and 
Hyena, in the long succession of forms between 
the Miocene and the present species, was sepa 
rately constructed out of dust, or out of noth- 


Rhinoceros every species of 


ing, by supernatural power; but until I receive 
distinct evidence of the fact, I refuse to run the 
risk of insulting any sane man by supposing 


that he seriously holds such a notion. 


Surely no one with any knowledge of 
biology can find the slightest reason for 
taking exception to this statement, while 
those with no knowledge of biology are 
in no position to refute it. 

Had the matter rested here, the theory 
of evolution would not have met with 
But no theory 
does not 


any serious resistance. 
of evolution is tenable which 
consider the relationships of man. 

On this point Linnaeus had long be- 
fore remarked that he had been unable 


to detect any character by which a man 
could be distinguished from an orang. 
Smellie, in 1790, had written = 


In the chain of animals man is unquestion- 
ably the chief or capital link. . From him 
all the other links descend -by almost imper- 
ceptible gradations ...from man to the 
minutest animaleule. Man, in his lowest condi- 
tion, is evidently linked, both in the form of 
his body and the capacity of his mind, to the 
large and small orang-outangs. From the 
orang-outangs and apes to the baboons the 
interval is hardly perceptible. The true apes 
have no tails and those of the baboons are very 
short. The monkeys, who form the next link, 
have long tails, and terminate this partial chain 
of imitative animals, which have such a de- 
testable resemblance to the human frame and 
manners, 

This is a clear and concise presenta- 
tion, one hundred and forty years old, of 
the view-point of a dogmatic evolution- 
ist. 

Professor Huxley’s treatment of the 
matter was characterized by strict ad- 
herence to the demonstrable facts. He 

1 Quoted from Frederic T. Lewis, Boston 
Medical and Surgical Journal, vol. 191, No. 10, 
September 4, 1924, p. 431. 
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wrote that ** whatever syste: 
organs be studied, the comparis 

their modifications in the ape series 

to one and the same results—that 
structural differences which sep 
Man from the Gorilla and the Chim 
zee are not so great as those whic! 
arate the Gorilla from the lower a 
This is a statement of anatomical 

capable of indisputable proof. H 

continued, 


But 
must guard myself against a form « 


in enunciating this important 

ft mis 
standing which is very prevalent I 
fact, that those 
nature so clearly shows us in this matt 
liable to have their 


they seem to say that the structural dif 


who endeavor to 


opinions garbled 


between man and even the highest 

small and insignificant. Let me take t 
portunity then of distinctly asserting, 
great 


Gorilla 


contrary, that they are and sigt 
that 


which it might be 


every bone of a bears n 
distinguished from the 
that, 
rate, no interm 


between iH 


responding bone of a man; and 


present creation at 
link bridges over the 


Troglodytes, 


any 


gap 


He also pointed out not less sl! 
though somewhat narrower, lines o! 
marecation between the gorilla and 
orang, and the orang and the gibl 
and noted the complete absence o! 
transitional forms between them. 

While structurally the line of der 
cation between man and the great 
though sharp and distinct, is not so \ 
broad, there are other things to be « 
sidered. 

Huxley insisted, and rightly, on 
structural similarity, which is ind 
eapable of conclusive demonstratio! 
But he said that ‘‘At the same tim 
one is more strongly convinced thar 
am of the vastness of the gulf bet) 
civilized man and the brutes; or is n 
certain that, whether from them or ! 
he is assuredly not of them.’’ He s 
further that 

Our reverence for the nobility of maz 


will not be lessened by the knowledge that ™ 
is, in substance and in structure, one wit! 


Moar 
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brutes; for, he alone possesses the marvellous 
endowment of intelligible and rational speech, 
whereby, in the secular period of his existence, 
he has slowly accumulated and organized the 
xperience which is almost wholly lost with 
the cessation of every individual life in other 
animals; so that now he stands raised upon it 
a3 on a mountain top, far above the level of 
his humble fellows, and transfigured from his 
grosser nature by reflecting, here and there, a 
ray from the infinite source of truth, 

Huxley might have added to the pos- 
session of rational articulate speech cer- 
tain other attributes common to all races 
of men but not found in any of the apes 
or other mammals. 

Perhaps the most interesting of these 
is the use of fire, which is universal 
among the races of mankind, as far back 
in geological history as we have any trace 
of human remains. Not less interesting 
is the use of tools, which is also uni- 
versal. Then there is the wearing of 
clothes and ornaments, which may be 
reduced to a minimum but which is in- 
variably present in some form or other 
in every race of which we have historical 
knowledge. 

But from the non-material standpoint 
by far the most significant difference be- 
tween man and the apes is the existence 
in man of a socially effective sentiment 
of love resulting in a family life and 
therefore in conditions wholly different 
from the promiscuous horde life com- 
mon, so far as we know, to all the mon- 
Among the monkeys each female 
is eapabie of raising her own young, but 
the raising of a human family requires 
the ministration of both parents. 

Much has been written on the compari- 
son of the sexual life of apes and man, 
and it has been argued that the family 
life of man gradually developed from 
the promiscuous relations of the apes. 

Sut the fact that in man the female is 
incapable of raising a family without as- 
sistance and the existence in all human 
races of taboos and laws directed toward 
the maintenance of the family would 
seem to show that family life was from 
the first a fundamental human institu- 


keys. 
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tion. Laws and taboos are not. so far as 
we know, invented to mold society into a 
new and preconceived form, but on the 
contrary to correct the evils recognized 
aS possessing disruptive or destructive 
tendencies which from time to time ap- 
pear. 

Regarding the fossil history of man, 
although much has been learned in re- 
cent years still no fossil remains have as 
yet been found which are indisputably 
those of a missing link. Several such 
missing links have been described, but 
all of these have been redetermined by 
competent authorities as either man or 
ape or as based on a combination of the 
remains of both man and ape. 

Summing up what has just been said, 
we must admit the anatomical evidence 
of the relatively close physical structure 
of man and the great apes. At the same 
time we must admit that there exist im- 
portant clean-cut differences be- 
tween them. Further, we must admit 
that above and beyond mere physical dif- 
being of a nature 


and 


ferences man is a 
wholly different from that of any of the 
Lastly, we must admit that no 


cornecting 


apes. 
indubitable 
man and apes ever have been found. 

It is apparently incontestable that man 


‘*missing links’’ 


is separated by an important gulf from 
How can this 


all the man-like monkeys. 
fact be harmonized with the 
evolutionary plan which is so evident as 
we trace the various types of mammals 
of the present day back through progres- 
sively earlier and earlier epochs to their 
first appearance in the rocks? 

None of these evolutionary lines are 
quite continuous, for in them there are 
though often 


general 


always breaks or 
slight—between 
and between collateral lines. 


gaps 
very successive types 
But in gen- 
eral the lines, so far as the vertebrates 
are concerned, are obvious, clearly 
marked and undeniable. The gaps and 
breaks are to be explained by an applica- 
tion of knowledge gained through the 
study of mutations and of variation. 
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We can not deny the actuality of the 
existence of these gaps, and therefore 
must admit the lack of perfect continuity 
in every evolutionary line. 

If we assume that the occurrence of 
the gaps is due to more or less broad and 
sudden variation or mutation, a phe- 
nomenon abundantly in evidence at the 
present day, then we must entertain the 
supposition that evolution has not ceased 
to operate, but is still in progress at the 
present time. 

Between the several groups of sea in- 
vertebrates the lines of demarcation are 
so very broad that it is not possible to 
arrange these in any sort of evolutionary 
line. But they seem to fit perfectly well 
into a geometrical figure (Journ. Wash- 
ington Acad. Sct., vol. 18, No. 7, April 
4, 1923, pp. 129-138) in which each is 
shown to have affinities with several 
others, not merely with a singlebne. 

I mention this in order to explain the 
attitude toward evolution of Professor 
Louis Agassiz. Toward the Darwinian 
hypothesis Professor Agassiz always 
maintained a determined opposition. I 
believe that this was due to his interest 
in and very intimate acquaintance with 
the animals of the sea which certainly 
can not be made to fit into any scheme 
predicated on the _ interrelationships 
which are found among the vertebrates. 

From a perusal of the paragraphs pre- 
ceding it is clear that in the minds of 
reasonable people there can be no conflict 
between evolution and religion. A defi- 
nite plan and order underlies the entire 
animal kingdom which thereby is sus- 
ceptible of interpretation as a unified 
entity. Evolution has not spent itself, 
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but is still an active force, tl 
whither it is leading we can not 
guess. Man is not an ape, and wi 
no evidence that he ever was. 

Personally I am wholly engaged ir 
scribing and interpreting the fa 
science. Yet I am thoroughly awar 
a world expressed entirely in ten 
scientific laws and formulae wou 
an impossible place in which to 
Humanity requires something in 
tion to the cold logic of ascertained { 
and proven theories. Both religion 
philosophy are essential factors w! 
comes to human welfare. 

Along these lines Professor H 
said, ‘‘It is worth any amount of tr 
to . . . know by one’s own knoy 
the great truth that the honest 
rigorous following up of the argur 
which leads us to ‘materialism’ 
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tably carries us beyond it’’; and furt 


the unl 
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affirms that 
resolval 


If the materialist 
and all its phenomena are 
matter and motion, Berkeley replies, 
but what you call matter and motion are | 
to us only as forms of consciousness 
being is to be conceived or known; 
existence of a state of consciousness ay 
a thinking mind is a contradiction in terms 

I conceive that this reasoning is irrefrag 
And, therefore, if I were obliged to 
between absolute materialism and 
idealism, I should feel compelled to accé 
latter alternative. 


Professor Whitehead has significant 
and truly said, ‘‘ When we consider w 
religion is for mankind, and what scie1 
is, it is no exaggeration to say that t 
future course of history depends wu 
the decision of this generation as t 
relations between them.”’ 
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By Professor NEVIN M. FENNEMAN 
DEPARTMENT OF GEOLOGY, UNIVERSITY OF CINCINNATI 


Most of us have traveled. Most of us 
at some time or other have worried over 
tickets and baggage and passports and 
the choice of hotels and strange regula- 
tions unknown at home, all made worse 
by inability to converse in a strange 
language. Most of us at some time or 
other have been tired, tired planning, 
tired dealing with strangers, tired of 
going, tired of seeing things, tired of 
everlastingly having new experiences, 
tired of effort, tired of responsibility. 
We wanted to be back home, back to 
something familiar, back to routine, back 
to the life that did not demand incessant 
initiative. 

Some of us have tried traveling with- 
out initiative, traveling in the passive 
voice, as it were, without planning, with- 
out deciding things, without looking for- 
ward or backward, sometimes not even 
looking around very much, personally 
conducted, hiring some one else to get us 
traveled. We wanted to get things and 
places checked off; wanted to say we had 
been there; wanted the credit that comes 
from going through the motions. We 
might even ‘‘fake’’ a church or two, or 
a famous painting, pretending to have 
seen them when we had not. A few 
more or less made no difference to us; 
the guide may have failed to point them 
out, and the fault was not ours, so we 
deserved the credit and had the right to 
check them off. 

Now these two methods of travel, the 
one in the active voice, the other in the 
passive, are a parable intended to shed 
light on our systems of education. 
American colleges have chosen the sec- 
ond way, the way of the ‘‘personally 
conducted.’’ Its advantages are obvious. 

In the first place, more people are 
Willing to take it that way. There are 


451 


many young people who really have no 
objections to being educated if only they 
don’t have to worry while it’s going on. 
They have no thirst for knowledge; in 
fact, it rather bores them. To start out 
after it alone would be the last t! 
the world they would think of, but if 
there’s a good crowd and some one els 
will do the head-work, selecting the bare 
minimum of facts to be learned and tell 
them each day what to do next, they ar 
willing to submit. Anyway it takes very 
little of one’s time, and meantime they 
are having a good time in other ways. 
So it’s plain that the personally con- 
ducted college course has the advantage 
of appealing to large numbers. 

In the second place, it lends itself to 
organization and quantity production. 
Fifty students with a thirst for knowl- 
edge and a tendency to think, and all 


raising questions of their own—What 
could a man do with such a bunch? It 
is easier to take a hundred, or two hun- 
dred, and say: I will tell you what you 
ought to learn and how to learn it, and 
when you have enough; and I will make 
your daily programs and tell you what 


With such a system well oper- 
are few troublesome ques- 


to think. 
ated there 
tions. 

In the third place, the system favors 
standardization and makes certification 
This is the real nub of the argu- 
ment. Many employers now demand 
young men with certified educations. 
Suppose that in order to hold certain 
positions it were necessary that a man 
should have traveled. How would it be 
possible to tell the man who had trav- 
eled from the man who had not? It 
might require half an hour of conversa- 
tion, or in some cases a whole hour, to 
determine whether a man had the kind 


easy. 
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of culture that comes from travel. It is 
far simpler to demand his certificate, 
wherein the guide sets forth—This is to 
certify that Mr. G. Trotter was a mem- 
ber of my party from such a date to 
such a date, that he was actually present 
at the following places (here follows the 
list); that to my certain knowledge he 
entered bodily into the British Museum, 
the Vatican Galleries, the Louvre and 
fifty-seven other museums and galleries, 
to wit: (here follows the list) ; that the 
days and hours on which he absented 
himself from the prescribed itinerary 
did not exceed 10 per cent. of the whole; 
that he stopped at no hotels not author- 
ized by the management, and that he 
ate all the meals stipulated except as 
herein enumerated, and that for the en- 
tire tour he is entitled to a grade of C 
plus. Of course with the itinerary once 


. ; ° ~. . 
standardized a simple diploma “in Latin 
might be substituted for a lengthy re- 


cital of facts. Such a diploma would at 
once distinguish the man who had really 
traveled from the man who had merely 
gone through Europe to observe, learn 
and enjoy on his own account. 

It is the same way in college educa- 
tion. A man’s diploma shows that his 
bodily presence has been actually ac- 
counted for during 90 per cent. of the 
hours named on a certain schedule for 
four years; that he has gone through 
certain motions in laboratories where his 
presence was required; that he has read 
certain books in a certain order, divid- 
ing up this reading into daily rations as 
prescribed by the proper authority; that 
not more than 50 per cent. of the men- 
tal work of the curriculum has been 
substituted by football, basketball, swim- 
ming, pitching horseshoes, amateur 
theatricals and service at the polls in the 
interest of bond issues. 

The argument is urged with some 
force that the personally conducted col- 
lege course prevents failures, discour- 
agements, waste of effort and suicide. 
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In 


European universities, where st 


]- 


dents are supposed to want knowledg 


and are treated accordingly, the morta] 


ity is notoriously high. Among 


crowds that come to college ther 


many who have not the interest or ambj 


tion or moral fiber to work from day 
day unless held to their tasks by ; 
stant checking up. There can b 
doubt that a system of pedagogic 
veillance brings some such to accept 
minimum of knowledge who w 
otherwise fall hopelessly behind and 
eliminated. Others are wholly un 
to acquire even the modicum demai 
by our colleges without daily lh 
Americans have a profound prejud 


against natural selection. There 


widespread feeling that if the studer 


is not actually feeble-minded, com: 
no grave crimes and pays his tuition 
college is in a manner morally obligat 
to see that he gets an education. 

This prejudice against natural s 
tion is closely related to another cons 
eration, namely, that the 
conducted college is democratic. It 
secures the natural differences am 
men. By meting out a daily ration 
spending most of the time checking 


perso! 


we hobble the man who might otherwis 


run and drag the man who is unabl 
march. Thus the whole company is | 
together and one man is as good as 
other. From a distance the com; 
looks imposing and makes us fee! 
singing 
church of God.’’ It’s only when we 
up close and look at individuals that 
see that neither the best nor the w 
are doing what God made them for 
It is a well-known fact that Ameri 
practice in higher education diff 
radically from that of Europe. Amer 
treats the student as a child; Ew 
treats him as a man. We decline 
assume that his desire for knowledg: 
real and dominant. We watch him 
every turn, check his attendance 


‘**Like a mighty army moves | 
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every class hour, assign him daily tasks, 
test him at short intervals to make sure 
that he works, tell him whether and 
when and how and how much to play 
football, decide when he needs help and 
press it upon him. The professor, in- 
stead of devoting himself to those who 
ean and will, spends most of his time on 
those who either can’t won't. 
Rather than see students exposed to 
heresy we turn the lights out. 

In Europe the student is taken at his 
word as a seeker after knowledge. He is 
given opportunity instead of surveil- 
lance. Often the assumption is wrong, 
the confidence misplaced and the oppor- 
tunity scouted. The percentage of fail- 
ures is high. None the less the man who 
ean and will is saved, and freed from the 
drag which our lockstep system imposes. 
The European system frankly avows 
that men are not born equal. As for 
freedom, the European university is the 


or 


freest place on earth, but it is not demo- 


cratic exeept in opportunity. The 
American university clings to equality, 
which it insures by the sacrifice of free- 
dom and by systematized mediocrity. 
It is inherent in our system of person- 
ally conducted education that the dis- 
tinction between able and unable, zeal- 
ous and eareless, is obscured. Thus we 
parade our democracy like a watch in a 
gold ease, while leaving out the main- 
individual responsibility. 

Our squeamishness at natural selec- 
tion in the educational field is curiously 
out of harmony with the philosophy of 
individualism which still dominates our 
ideas in the commercial and professional 
world. America still admires a Henry 
Ford and worships a Lincoln and does 
not squirm at the thought that their 
competitors with equally good inten- 
tions received less reward. 

Equally is our management of higher 
education out of harmony with our 
vaunted admiration for sportsmanship. 
Theoretically, we like a man who plays 


spring, 
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the game and asks no odds and does not 
squeal when hurt. Practically, we pr 
fer to the university 
rather than permit the incompetent and 
listless to bear the penalties of their 
limitations or faults. 

The effects of this system might be 


debase 


svstem 


borne with equanimity so far as they 
the unable and the 
It is in the sacrifice of the able and will 
ing that the injury becomes deplorable. 
The student is generally a grown man 


concern unwilling. 


The ostensible reason for his presence in 


tual 


at 


a class is the desire for intellec 
tainment. The 
instructor is to cooperate 
dent in his 

responsibility 1S 


task of 
with th 
The ultimate 
student. With 
such a relation, there is no need for sur 


ostensible 
stu 
efforts. 


} 


on tne 


veillanee, coddling, threats and everlast 
ing admonition These 
necessary only when the motive of inte! 
lectual attainment 
to other motives. 
American 
to the instructor whose duty it is to fur 
nish and ‘‘get the 
class through.’’ 

form of fear and hope of 
credits based on compulsory task 


things become 

beeomes subordinate 
Then, according to the 
system, responsibility 


passe S 


substitute motives 


Such motives take the 
grades and 
s closely 
supervised and stimulated by constant 
prodding and threats in the 


charge 


form of 


tests. Generally a account is 


opened, with assignments on one side 
other, and there is a 


regular system of bookkeeping by which 


and grades on the 


the student may know from time to time 
whether his balance is in red or black. 
Much of the instructor’s time is spent in 
getting red balances into black. Ths 
proportionate amount of interest de- 
voted to this borderland where red meets 
black affects the the in 
struction and withdraws attention from 


dis 


character of 


the real students whose solvency is be 
yond doubt. 

Necessarily the relationship between 
student and professor under such a sys- 
tem is wholly different from that which 
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prevails where the professor’s first con- 
cern is to cooperate with those who are 
seeking knowledge. The inspiration of 
companionship is lost and even those 
students who are capable of better 
things accept the situation and come to 
look upon the state of their charge ac- 
count as the thing that matters most. 
The damage to the better student is 
twofold, and great on both counts. 


First, his scholarship is limited and, 
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second, he fails to acquire that int: 
tual sincerity which is fundamenta 
independent work and leadership. 
the university fails to develop int: 
tual leadership there is poor satisfact 
in a long roster of lame ducks who hay, 
been nursed and coddled and threat: 
and driven and dragged along just 
enough to save the institution’s fac 
then turned out to begin work, as t! 
should have done four years earlier 


PROGRESS 


By WILSON D. WALLIS 
UNIVERSITY OF MINNESOTA 


THE word ‘“‘progress’’ was first used 
in the modern sense by Lucretius, a 
Roman writer of the first century B. C. 
It means literally ‘‘going ahead,’’ its 
contrary being ‘‘retrogression,’’ ‘‘ going 
backward.’’ 

Lucretius believed that the evolution 
of human society exemplified progress, 
although he recognized that some of the 
changes which successive centuries had 
witnessed were not improvement. Con- 
sidering social evolution in its broad 
sweep, he says in effect, man has made 
progress, but here and there he has 
retrogressed, or has stagnated, rather 
than progressed. 

Though no comparable view of evolu- 
tionary progress is found in the civiliza- 
tions which antedate Lucretius, most of 
them had a concept of progress. They 
believed the highest good had been 
realized in the earliest stages of man’s 
life, in the paradise or elysium in which 
men lived before they embarked upon 
social and political evolution. They 
therefore viewed the reattainment of an 
earlier status as progress. A harking 
back to an earlier status was, to be sure, 
retrogression in the sense that it was a 
retracing of a course traversed in pain 
and sorrow, but it was progress, so at 
least they thought, in the sense that it 
was the way to attainment of the better 


life. Thus even those writers yw 
bemoan the passing of better times hav 
a concept of progress, otherwise 
could not depict man as degenerating 

Contemporaries have attached vari 
meanings to progress. To some it means 
merely the continuation of processes 
already under way. The term as us 
by them may connote mere continuan 
of a movement, force or activity, 
merely an increase in the momentum 
a phase of social life. 

Thus a nation is said to make progress 
in manufacturing, road-building, 
perialism, and so on, when these act 
ties are carried on with increasing zest 
and success. But this concept is t 
narrow, for quantitative or linear dime 
sions can not measure progress. 

a town or city boasts of ‘‘progress’”’ 
population, meaning that the number 
inhabitants is increasing; but whether 
the increase in number of inhabitants 
really indicates progress depends vu} 
various conditions. 

Or one says that a community makes 
progress in wealth, meaning that 
valuation of taxable property or of ban 
clearings is increasing; but this 
must be interpreted in human term 
before one can ascertain whether it ind: 
cates progress. A mere quantitative 
increase is as such a mere quantitatl 
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increase, and it does not necessarily 
indicate progress. If men are no better 
off there is no progress, there are merely 
more men who are no better off: and if 
dollars increase but human weal is no 
greater because of human wealth, then, 
too, there is no progress. 

Others use the term 
indicate approach toward a goal, ex- 
plicit or implicit. In any helpful sense 
of the term, no doubt progress implies 
a goal, and, indeed, something more 
than a mere goal. A disease may be 
said to be moving toward a goal, but to 
the extent that it is attaining its ecul- 
mination the patient is not making, but 
is failing to make progress; the patient 
is making progress if he is thwarting the 
disease. Progress, then, implies at least 
a desirable goal and this means more 
than merely a desired one. It means a 
goal which embodies a desirable end and 
one which, in the long run, brings satis- 
faction. A desirable goal, therefore, 
presupposes a choice of goals, a choice 
made with discrimination and a knowl- 
edge of means as well as ends, and 
choice, in turn, involves evaluation. 
There must be also a weighing of means, 
for in choosing the goal one is also 
choosing the means to it; and when a 
man or a culture chooses wrongly, ‘‘life 
and the consequences of the wrong may 
not ask as to irtent,’’ but merely demand 
the penalty. 

Progress, then, implies choice of a 
desirable goal and of adequate means 
for attaining it; and the highest progress 
involves the choice of the most desirable 
goal and the best means of attaining it. 
But interpretations of conditions under- 
lying progress have varied widely. 

Some have regarded progress as rest- 
ing in the hands of fate, destiny or 
inevitable historical forces. Everywhere, 
it has been said, man struggles with 
nature, and in every culture he desires 
to improve his lot. 

Even in the remotest periods of pre- 
history there was a struggle for the con- 
quest of nature and for the accumulation 


‘progress”’ to 


of goods. Karly Stone Age man im 
proved the crude stone implements of 
predecessors, and each generation, or at 
least each millennium, added something 
to the achievements of 
Thus, without knowing it, he who strug- 
gled with circumstance helped to bring 


predecessors. 


the modern age. 

Retrogressions also are regarded by 
some as inevitable. Man may struggle, 
but he does not always plan wisely or 
execute efficiently. But though setbacks 
are real, they are temporary and should 
not occasion discouragement. 

Given things as they were, we are 
assured, events could not have been 
otherwise, and men could not have acted 
differently. We may admire the torch- 
bearers of the Renaissance, but granted 
the opportunity, the response to the 
inspiration was inevitable. The Indus- 
trial Revolution might have come earlier 
or later, but come it must; and given 
things as they were a century ago, a 
Civil War in this country was inevitable. 
The World War, similarly, grew out of 
antecedent conditions; it might have 
come earlier or later, but come it must. 

With regard to the invention of 
mechanical devices a similar conclusion 
is drawn. But for a happy concourse 
of events and personalities the radio 
might not have been invented for an- 
other decade, but invented it would be, 
once man had advanced to a certain 
point in science and ambition. Thus 
inventions, we are told, are inevi- 
table, once culture has attained a cer- 
tain status of accumulated science and 
technology. 

In support of this position attention 
is called to the fact that certain discov- 
eries and inventions can be predicted 
with a slight margin of error. Perhaps 
there is no general progress, but only 
progress in certain fields of activity. 
However that may be, progress in one 
line is not an isolated phenomenon, but 
implies progress in related lines. 

Progress in technology, for example, 
has been preceded, accompanied and fol- 
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lowed by progress in trade, science, 
specialization, and an assured, that is, a 
dependable interdependence, without 
which any considerable specialization is 
impossible. Thus the Industrial Revolu- 
tion has been intimately bound up with 
advance in trade, science, technology, a 
credit system and internationalism, and 
advance in any one of these was always 
to some extent dependent upon advance 
in the others. Hence social progress, 
however strictly interpreted, involves 


progress in some larger sense, as, for 
example, in political life; and this in 


turn is bound up with economic and 
industrial organization, technological de- 
velopment and with communication and 
the dissemination of information. A 
change in any one of these may have 
far-reaching effects in the social world, 
as witness events which followed the 
development of the printf®g-press, the 
railroad, the telephone, the telegraph, 
the radio, the aeroplane. Thus the prob- 
lem of progress is many-sided, and it 
becomes increasingly difficult to fathom 
as civilization becomes more complex. 
Social life, for example, is a phase of a 
specific civilization, and it is therefore 
dependent upon a specific culture. But, 
as history testifies, civilizations rise and 
fall. Must, then, every civilization, after 
a certain period of development, fall and 
pass off the stage? 

If such be the case, what limits does 
this necessity impose upon the possibili- 
ties of social progress? In addition to 
the apparently limited life of a civiliza- 
tion, there may be within a given 
civilization certain specific limitations 
upon progress. Greek civilization, for 
example, seemed capable of making great 
progress in literature and the fine arts, 
but it was weak in national and inter- 
national politics, and in the domain of 
technology ; and perhaps it was destined 
to make no notable achievements in other 
domains. Another possible limitation 
upon progress arises from the fact, if 
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fact it be, that along with the seeds 
good are sown the seeds of evil, so 

in any culture which is advancing t! 
is a contest between the 
make for progress and those which te: 
to thwart it. Witness the increase 
crime, and which ha 
been the invariable accompaniments 


forees wh 


disease war 
progress. 

A primitive culture is comparatiy 
free from these untoward tendenc 
but a developing civilization must 
with them at every step. If these 
necessary evils, then, it seems, a ban 
inherent in Indeed, perh 
progress is necessarily dangerous. 


progress. 


Consider, for example, the devel 
ment of transportation. With canoe a: 
the dug-out there are few dangers; t! 
sailboat is a step in advance, but 
brings added dangers, and the steamb 
intensifies these in a thousand ways 
think of the Titanic. In the ox-eart 
travel slowly but safely; in the hors 
drawn vehicle we make more rap 
progress but encounter greater dange! 
from steed and speed; in the automob 
we hurl our bodies through space w 
locomotive velocity, and there is sor 
danger of hurling them straight 
heaven or hell; in the aeroplane we 
faster than the swiftest birds, but 
danger from a somersault or a nose-s| 
is greater than the danger from a hurt 
ling automobile. 

Do these dangers typify a tendenc} 
which is inherent in progress? Cer 
tainly they seem to be an accompanime! 
of many phases of it. 

Internationalism has grown, but it |! 
brought a larger number of possible a1 
perhaps of actual entanglements. T! 
larger the number of nations with whic! 
we have relations, the greater the pos 
sibilities of friction and enmity. Mear 
while war itself becomes fraught wit! 
greater danger to all participants. 

In using instrumentalities we becom 
dependent upon them and to that extent 
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place our fate beyond our immediate 


eontrol. The Erewhonians discovered 
this danger and they therefore rigor- 
ously excluded all machines from their 
civilization. Is there not a grain of 
realistic truth in this ironic fancy of 
Samuel Butler? Are we not annually 
more dependent upon our machines? 
And is it not true that we work for them 
as well as they for us? 

Finally, there is the possibility that a 
civilization, particularly our civilization, 
may become too complex to cope with 
the resulting problems. With all our 
boasted ingenuity and science we are 
almost fundamentally ignorant of the 
character of our civilization and of its 
trends. Although human presumption 
knows few bounds, no one presumes to 
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understand 
At most, 
edge of a 
know 
we know that we 
there is a 
the future, 
our way. 
We have given tremendous impetus to 


contemporary civilization, 
claims but 


field. 
are 


small know 
We do not 


ither do 


one 
small 
where we going: rie 
are on 


desirable goa! 


our way If 
somewhere in 


then we may be far out of 


our culture and have specialized and 


intensified it in many ways; now our 
problem is to keep up with it, and little 
left 
Nor 


the most leisurely inquiry would make us 


time is us to inquire whither it 


leads. can one be confident that 
much the wiser, for the course of culture 
The goal, if 1 


is one. seems to be somewhere the 


is difficult to predict. 


side of nowhere. 


THE KING OF MUSICAL INSTRUMENTS 


By Professor ARLAND D. WEEKS 


NORTH 


WB8HILE no violin census has ever been 
taken, the number of these instruments 
in existence is immense; the realm of 
the violin is wide. Unlike the auto- 
mobile, which, produced by the million, 
goes into the discard by the million 
when used for a brief span of years, a 
violin is cherished the more tenderly 
with each passing year, mileage in- 
ereases its value, and _ century-old 
models top the market. Tens of thou- 
sands of violins are imported into the 
United States of America annually, at 
a tariff of one dollar each and 35 per 
eent. ad valorem, and factories and in- 
dividual workshops within our borders 
add to a yearly output as nearly ap- 
proximating immortality as any object 
of commerce knows. Ships become 
obsolete; fine furs are ravaged by 
moths, faded by the sun, worn by rub- 
bing against show cases; garments go 
out of style; the gold watch grand- 
father handed down is replaced by a 
thin one. Change and decay is all 
around—except in violins. 

Death rarely comes to the violin. 
Have you ever heard of a violin being 


DAKOTA COLLEGE, 


FARGO 


thrown away? Search the ash cans and 
dumps of our cities, and not one. Oc- 
casionally, to be sure, a fatality occurs, 
as when a player in an orchestra has his 
when a 
of the 


a voung 


violin collapse in his hands, or 
fire destroys, as in the instance 
Stradivarius left in his room by 
man near Lake George some forty years 
ago, and known to have perished in the 
flames that consumed the 
few hours later. Moisture 
violin to fall 
may damage beyond repair. 


residence a 
may cause a 
heat 


some may 


apart, while intense 


be lost, erushed or abandoned, often 
needlessly, as not capable of restoration. 
But the 


violins are few between 


passing of 
Old 


instru- 


eases of 
far 
the 
ments, and the teeming realm adds num- 
fact that 
implies a stress for a place in the sun. 
Will not the world 
lated with violins? It 
that the violin, from the violin- 
making centers of France, Germany, 
Austria, England, and from individual 
producers in the United States in 
cities and villages—Atlanta, Minne- 


authentic 
and 
coveted by 


age 1s king of 


bers yearly, nay, hourly, a 


become OV erpopu- 
is inconceivable 


new 
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apolis, Duluth, New Orleans, Cincin- 
nati, Grand Rapids, Scranton and Cof- 
feyville, Kansas—should not encounter 
a sales resistance and a toxic condition 
of the marketplace from the sheer weight 
of numbers. The instalment plan of 
selling the king of instruments, in 
effect with the leading music houses, 
bears testimony to the stress. No hu- 
man population can advance at the rate 
of augmentation possible with a musical 
instrument that lasts practically for- 
ever. 

Among the stresses and strains (not 
musical), which threaten less than peace 
in a supposedly harmonious realm are 
those of the new versus the old makers. 
The shops of the makers of one, two or 
three centuries ago in Italy and mid- 
Europe were as filling stations in the 
suburbs for numbers. There were great 
master makers, the Guarneri, Stradivari, 
the Guadagnini tribe, the Amati family, 
Bergonzi, Storioni, Maggini, the Gagli- 
anos, Montagnana, Tononi, and scores of 
other well-known names, and in addi- 
tion, the ubiquitous amateur. The old 
makers acquired a reputation for the 
production of beautiful and pleasing 
instruments. Cremona, northern Ital- 
ian city where violin-making reached its 
climax by the middle of the eighteenth 
century, became as it were a sacred city, 
and where Stradivari once sold his 
best violins for twenty-five dollars the 
violin-crazed tourist pauses with bated 
breath. The old makers gained an en- 
viable reputation in their own day; they 
have a marvelous reputation in our day. 
But whether such high repute to-day is 
based on musical values wholly or 
partly on tone and partly on zest for 
antiques is another matter. 

The makers of new instruments to- 
day—and let us remind ourselves that 
the Cremonese violin was once new— 
claim that the modern-made violin, of 
the best type, is fully the equal of the old 
instruments. They say that the violin- 
using world must come to the use of the 
new violins: that the old ones are be- 


coming weak and worn, that the fibers 
are losing their power to vibrate, going 
dead in the players’ hands. The famous 
Cremona tone is declared to be sweet 
but weak. Tales are told of players 
with expensive old instruments who are 
compelled to exchange them for power- 
ful modern instruments in order to hold 
their positions as musicians. Moreover, 
probably a heavy majority of all old in- 
struments have been repaired or rein- 
forced to make them more suitable for 
modern use. In the time of Stradivari 
playing in positions was unknown and 
the violins were tuned low. The necks 
of the old instruments must be length- 
ened for use to-day, and few of the 
instruments can be used _ without 
strengthening parts, especially the top 
plate. Ninety-five out of every hundred 
of the Stradivari violins, of which hun- 
dreds exist, carry reinforcements of 
patches and glue cunningly placed 
within. 

The first struggle within the peaceful 
empire of the monarch was for power, 
and the palm for that goes to the modern 
violin. Charles Reade, the novelist, 
eminent judge of old violins, writing 
sixty years ago, said, ‘‘ At present there 
are more scientific and intelligent Fiddle 
Makers than ever existed at Cremona.’’ 
Reade gave the Cremona an advantage 
in sweetness, oiliness, crispness and 
volume of tone as distinct from loudness, 
but awarded the modern instrument 
superiority in power. Since Reade’s 
day there are modern makers who claim 
the tone distinction of the old instru- 
ments together with power. Played be- 
hind a screen in a western city a master 
instrument of Joseph Guarnerius del 
Jesu and a violin by a local maker left 
an expert in doubt as to which was the 
priceless Cremona and which the handi- 
work of an American maker, below 
whose shop motor buses and street 
traffic roared. The chief of makers was 
the grand old man Antonio Stradivari 
(1644-1737), who produced by his own 
hands the wealth of a multimillionaire. 





wn 
mak 
mad 
neve 
T 


asslf 
Ital. 
to tl 
be 
read 
actin 
insti 
sent. 
stric 
the 
clea 
will 
will 
Sug 
whe! 
acou 
label 
of Ik 
tors 
are | 
to he 
sons 
woul 
the x 
care 
the e 
acous 
woul 
ing 
Grea 
Well, 
and 3 
Bu 
strife 
varni 
favor 
there 
ing 0 
time 
Crem 


ful 
ver, 
ern 
list, 
ing 
ere 
dle 
” 
age 
and 
eSs, 
ent 
le’s 
aim 
ru- 
be- 
ster 
del 
left 
the 
idi- 
low 
“eet 
was 
rari 
wn 
ire. 


THE KING OF MUSICAL INSTRUMENTS 459 


Diseoneerting is it to find Ole Bull say- 
ing of the Stradivari violin: ‘‘But al- 
though the tone is wonderfully even and 
full, it is tinctured with a peculiar nasal 
quality. For this reason, though I have 
owned several fine specimens of this 
maker, among them one of the quartette 
made for the court of Spain, I have 
never played on them in public.’’ 

The layman would think it an easy 
assignment to find out whether the old 
[Italian instruments are actually superior 
to the best of modern make. Let a word 
be breathed in confidence into the 
reader’s ear: there is no field of human 
activity—not even in the rich and hoary 
institutions of religious tradition and 
sentiment—in which there is less of the 
strict ascertainments of science than in 
the violin world. Let one set out to 


glean the facts of comparison and he 
will return almost empty-handed, but he 
will have plenty of impressionistic views. 
Suggestion runs riot in violin land, 


where tone is heard by the eye, and 
acoustical properties are reflected by 
labels. Word came from the University 
of Iowa of tests of violins. By resona- 
tors is found—what? That good violins 
are better than poor ones; but nothing 
to help resolve the problem of compari- 
sons of the new with the old. If one 
would have the truth about the old and 
the new he must needs proceed with full 
care to exclude suggestion, capturing 
the elusive fact, perhaps in the sieves of 
acoustical laboratories; only the world 
would then be the poorer through hav- 
ing lost a rich province of romance. 
Great artists use great old violins. 
Well, perhaps the audiences expect it, 
and again, do they always use them? 
But as to appearance, the internecine 
strife between the new and the old 
varnishes is reported as definitely in 
favor of the old, with, however, here and 
there an announced contender in fight- 
ing mood. Connoisseur Reade, the one- 
time premier expert of England on 
Cremona violins, gave the case entirely 


in favor of the old varnishes; this after 
daubing varnish himself for years. The 
art of glorious varnishing rose, and fell. 
Before the year 1800 the divine fires of 
the varnish of the Cremonese makers, 
and of old Jacob Stainer, who also knew 
his varnish, had passed. Spirit varnish, 
stiff with resin, made its stultifying ap- 
pearance. The varnish mystery of 
Cremona is still a mystery; the air is 
filled with conjectural explanations, 
skepticisms, counterclaims and present- 
hour assertions of formulas as good. It 
is all a maze. But who knows but that 
the antiquarian of three hundred years 
hence may rave over to-day’s violin, 
sprayed with Lako-Duke, as the ne plus 
ultra of finishes? But let us be reverent. 
The writer for one, however, is free to 
confess that he, until he knows some- 
thing about what others think beautiful, 
is a shade uncertain himself. Let the 
ancients and moderns continue if they 
must the fight of the formulas for the 
ideal appearance of the violin exterior. 
In one phase of the general strife victory 
may at once be accorded to the old— 
there can never be any more violins 
made at a time now long passed. The 
supply is limited. Once an old violin, 
always an old violin, whatever the tone, 
whatever the varnish. 

But sometimes a new violin is also an 
old specimen; its label says so. Oh, had 
there been a pure food and drugs act in 
force upon the violin-makers who 
promptly saw a commercial advantage 
in labeling with distinguished names, 
flooding the world with misbranded, 
short weight and adulterated products! 
Not only were the names of distin- 
guished makers pasted in the interiors 
of terrible fiddles, but the names of even 
minor makers were profusely plundered. 
Makers like Friedrich August Glass and 
Hopf (any one of the Hopfs will do) 
were made to lend their names to handi- 
craft that left much to be desired in 
tone, model, outline, varnish, sound 
holes, purfling, bass bar, corner blocks, 
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scroll, finger board and graduations. 
Trade probably is not acquainted with 
a more extensive sweep of deception and 
false labels than appeared in the making 
of violins. Unquestionably, millions 
have believed that they had a genuine 
specimen of a maker when such they 
had not. It is evident that the genuine 
violins of the old makers were limited in 
number; but under the guilefulness of 
past years this number was made to 
appear hundreds of times as large. Ah, 
the struggle between the true and the 
false in still is and 
ever shall be. Sad scenes too. David 
Laurie, canny Scot connoisseur of 
violins de luxe, tells of a refined and 
elderly Frenchman who fell sick and 
died soon after being convinced that an 
estimable violin, long in the family and 
believed to be a genuine Stradivarius, 
was not that master workman’s product. 
At least one man traded a farm for a 
Stradivarius, by name; value, as ad- 
judged by Chicago musical instrument 
intuition, eighty-five dollars. In Spo- 
kane, after pursuit across the country, 
was found a ‘‘Stradivarius’’ which had 
been included in a state’s-exhibit at the 
St. Louis Exposition; behold, a commer- 
cial violin of mean workmanship, dark- 
ened with seamy varnish and not even 
old. But probably thousands had paid 
this flimsy fraud the tribute of awe- 
tinctured gaze. The other day a news- 
paper reported the existence of a Stradi- 
varius in a proud owner’s possession, the 
instrument bearing the date of 1600, or 
forty-four years before the birth of its 
putative maker. The printing of labels 
must at one time in violin history nearly 
have equaled in extent the violin in- 
dustry itself. It would be a gain if a 
few hundred thousand worthless old 
fiddles could be collected and used for 
parts and for kindling wood. Then 
modern makers would have a wider 
market, the old master makers could lie 
still in their graves and the public 


violins has been, 
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would be spared an amount of anguis 
from catgut and wire ill assorted wit} 
a sounding box. 

One can not fail to sympathize 
the regal instrument in its load of 
sponsibility for keeping itself reg 
Low-born specimens, variants from 
many and ol 
made so mai 


ideal prototypes, are 
trusive. God never 
different woods and qualities of 1 
terials as there are different kinds 
qualities of violins made out of the tr 
Human skill and lack of it have a 
of transforming materials into a wond 
fully wide range of excellence. No t 
violins, even by the same hand, are « 
alike. The master makers were alv 
trying to better their work; they pr 
sumably became tired of doing exa 
the same things, and introduced va: 
tions of edges, corners, bouts and a1 
ing. No two violins on the face of 
earth are precisely alike in sound, 
respect they are like 
voices. Did you ever hear two persons 
who spoke exactly alike? And 
recognizes in a person after years | 
passed, after change of place, after si 
ness or misfortune, individual qualit 
of voice; so with violins. The bridg 
may be lowered and the sound post reset 
the angle of the finger board may | 
altered and even the violin’s insides 1 
be modified, yet the tone is likely to | 
recognized as the one belonging to 
instrument in its unregenerate or orig 
nal state. The writer recently examin 
two instruments of a well-known Amer 
van maker; they were as alike in 4| 


which peo] 


pearance as two peas; their dimensions 
were exactly the same: thirteen 


and 
fifteen sixteenths inches long; san 
height of sides, same arching, san 
width of bouts, same everything. Heard 
together one could be distinguished fro! 
the other; there was a close similarit} 
of tone, but one had a slightly fuller 
tone and more volume in the lower 
strings. With seventy parts, each of 
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which may vary infinitesimally in size, 
density, quality of wood, and with ad- 
justments differing at least minutely of 
bridge, sound post and strings, with 
yarnish perhaps not always from the 
same kettle, is it any wonder that many 
as violins are they are never twice 
wholly the same? Only a mathematician 
could ecaleulate how many permutations 
and combinations of sound qualities 
would be possible through differences 
among seventy parts. Violins will be 
twice alike when two human beings are. 
Beyond congruous and casual varia- 
tions of construction lie avowed differ- 
ences of practice among makers and of 
By design 
sound holes are varyingly spaced, the 
length and proportion of parts estab- 
lished and thicknesses of wood caused to 
vary. Take a violin to an expert and he 
may thumb the top plate and say the 
graduations are too thin, while his 
brother expert may thumb the back 
and declare an unhygienie thinness ap- 
pears there; another shakes his head 
over the non-symmetry of the veining of 
the spruce of the top, and still another 
eyes askance a bass bar not of uniform 
depth throughout its length. The 
amateur, depressed, may learn that he 
has overprized his violin, that not all the 
instruments made by good makers are 
good and that fine instruments have 
been ruined by attempts at improvement 
on the part of unskilled repairers. For 
peace of mind the owner should be 
chary of confidences, for here suspicion 
may be cast on the impeccability of one’s 
violin, or one may encounter coldness in 
the man set on a different model. 
While disagreements may not amount to 
riot or insurrection, yet the hubbub of 
unlikemindedness is bound to unsettle 
the sensitive and disturb any who have 
not achieved the peace of dogmatism. 
The king of instruments is scheduled 
for some disharmony with the sound 
physicist, who says the violin is almost 
an accident and could really be greatly 


opinion among bystanders. 


improved if Fordlike intelligence started 
in that direction; who calls attention to 
the wolf notes, and to the different qualli- 
ties of open and of stopped strings, and 
declares that the instrument is inex- 
cusably weak as a sound producer; who 
says the effect of the mute on tone 
reveals that the bridge is pretty nearly 
the whole show (as if the effect of a flat 
tire goes to prove that with automobiles 
tires are pretty nearly the whole show 
The early violin makers, we are told, 
were merely experimenters and rule-of 
thumb workers, governed not by prin- 
ciples of sound production but largely 
by a mechanical opportunism. Thus, 
the incurving of the middle bouts is a 
necessity for the play of the bow, and 
what does it have to do with ideal sound 
production? The violin has been fitted 
to the player’s convenience, its evolution 
as a sound box being thus limited. And 
if varnish is good for the outside, why 
not for the inside of the instrument? 
Give the acoustical engineer resources 
and commission him to improve the 
violin, and the time-honored canons of 
the luthier’s art will go by the board, 
so is it said. To be sure, it ts surprising 
that while epoch-making advance is 
made in surgery, architecture, costum- 
ing, sound transmission, seismography 
and heating plants, the most proficient 
violin-makers of to-day merely imitate 
eraftsmen of two centuries ago. In 
what other field of human endeavor did 
early craftsmen command an ultimate 
science? There is not a violin house in 
the world that does not advertise imita- 
tions of this, that or the other violin 
masterpiece of two or three centuries 
ago. It may be all right, but——. The 
violin changes less than theology. 

But on the whole the rule of the king 
seems fairly well assured. Lately tens 
of thousands of high-school pupils have 
taken to the violin as it is, in school 
orchestras. In the cliff-locked depths of 
the Canadian Rockies one descries at a 
distant cabin door a sprawling specimen 
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of humanity, a young male, holding a 
violin of light yellow hue on his right 
knee. In candle light in the rude homes 
of ‘‘our contemporary ancestors’’ of the 
Kentucky mountains young men play 
fiddles while others tap rhythmically on 
the fiddle body with a neat little stick 
of pencil size. The bush farmer of 
northern Minnesota ‘‘takes a tune’’ out 
of his violin while the blasts of Decem- 
ber howl and the coyote yells. The king 
stands well in the hearts of his subjects, 
and none of his compeers can win such 
tributes as that paid to the violin when 
the playing of it brings tears to the eyes 
of the one who plays. 

It can scarcely be expected, with 
thrones tumbling in an age of ruthless 
realism, that the long and heretofore 
essentially peaceful rule of the king of 
instruments will foreyer stand immune 
to the leveling tendency, which might 
take the form of a moderation of lan- 
guage of adoration. A pronounced 
rhetorical stress appears as between the 
exalted and perfervid terminology of 
ecstatic devotion and the sordid vocabu- 
lary of reference of those animated by 
irritation or by prejudice of the violin’s 
occasional low associations. Even the 
prince of fanciers, the great Reade him- 
self, did, in his ‘‘ Petition to the Lords 
of the Treasury,’’ in which he sought a 


lower dutiable valuation on his Ita] 
violins, refer to the sacred substance 
these as ‘‘carcasses,’’ the instruments 


ported being more or less in a knocked. 


down form. The word fiddle is no su 
word as violin, the latter one of 
handsomest words in English. If N 


fiddled when Rome burned—derision 


and hardness; if he played the violin 


sublime poignancy! Any one inured t 


the rainbow vocabulary of real est 
promotions and of complexion sp: 
ties might come unscathed through 
literature of the violin, including t 


catalogs of old and rare instruments 


Even an encyclopedia article may 


tend, in an age of philosophic doubt 


that the violin at least has a soul. It 
unlikely if in all the literatur 

romance and damsels there is a fir 
assortment of luscious adjectives t! 


have been applied to the violin; to it 
moving tone, brilliant, mellow, respon- 


sive, flexible, fascinating, silver, glori 


~ 


bell-like, splendid, sweet, flute-like, far- 
carrying, charming, exquisite; to its ap- 
pearance and varnish, golden brown 
handsome, rich red, plum red, magnif- 
cent, gold red, artistic, masterful, dis- 


tinguished, bold, elegant, venerable 


it, 


plum-orange-red, delicate, mighty, mar 


velous, perfect. 
Long live the king! 
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CORN-STALKS AND COBS IN INDUSTRY 


By L. K. ARNOLD 


ENGINEERING EXPERIMENT STATION, IOWA STATE COLLEGE 


From hard, dense, strong material re- 
sembling polished ebony to a soft, spongy 
material resembling cork is the remark- 
able range of synthetic wood-like prod- 
ucts produced from corn-stalks. 

For the magic wand of research has 
waved over the great waste fields of 
corn-stalks, corn-cobs and straws and 
there have stepped forth materials that 
vie in beauty and utility with the finest 
products of our great forests. Once 
more the chemical engineer has taken 
the waste and despised things of the 
world and is creating from them new 
products for the comfort and enjoy- 
ment of mankind. Already factories 
are springing up out in the great middle 
west to bring these things into a prac- 
tical reality and the farmers are looking 
forward to an income from otherwise 
waste materials. The lowly corn-stalk at 
last is coming into its own, where it will 
rank with the grain in giving value not 
only to the farmer but to the world. 

The development of this great indus- 
try of the future is largely the out- 
growth of years of patient but enthusi- 
astie research by the department of 
chemical engineering and the Engineer- 
ing Experiment Station of Iowa State 
College in an effort to be of real service 
to the middle west by utilizing the vast 
quantities of agricultural wastes. From 
dark, wet laboratories in the basement of 
the chemistry building to a new build- 
ing designed especially for the depart- 
ment, equipped with the most modern 
and complete semi-commercial wall-board 
machinery of any laboratory in the 
country is one of the steps in the de- 
velopment of the work. 
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The importance of the project has 
secured federal support through the 
U. S. Bureau of Standards, which fur- 
nishes four technical research men and 
part of the necessary equipment. The 
agricultural engineering department of 
the college is cooperating by developing 


the necessary machinery for harvesting 
the stalks. 

To the technical man the production 
from corn-stalks of the products ordi- 
narily made from wood is not so extra- 
ordinary or mysterious as it might ap- 
pear at first glance. To be sure, corn- 
stalks differ outwardly from our usual 
pulp woods. The slender stem of the 
corn-stalk varies in height from eighteen 
inches to twenty-four feet, although the 
usual height in the corn belt is from six 
to ten feet. It is made up of the hard 
outer shell surrounding a center of soft 
pith. This outer shell is made up of 
a large number of bundles of long 
slender fibers and tubes known as fibro- 
vascular bundles. These fibro-vascular 
bundles are also found running through 
the pith. Every eight or ten inches 
along the stem long slender leaves 
branch out. At these points the branch- 
ing of the fibro-vascular bundles going 
to the leaves forms the hard dense por- 
tions of the stalks known as nodes. The 
soft absorbent pith is made up of flat, 
non-fibrous cells. 

The framework of the corn-stalk, as 
in most plants, is cellulose, which consti- 
tutes about 45 per cent. of the total 
weight, as compared to the various woods 
containing 48 to 62 percent. The lignin 
eontent of corn-stalks is about 31 per 
cent., compared to 23 to 34 per cent. in 
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various woods. Corn-stalks are char- felted together into a relatively soft 
acterized by their high pentosan content board about one half inch in thickness 
of over 27 per cent., in contrast with The fibers are held together firm); 
the common woods, which range from 7 enough to produce a board of sufficient 
to 25 per cent. Apparently there is strength but not so firmly as to eli 
very little difference between the chem- inate the tiny air pockets and the sur 
ical composition of the pith and outer’ face air films on the fibers which 
fiber although they have widely different the board heat-insulating properties s 
physical characteristics. The leaves run perior to the other boards. A gr 
slightly lower in cellulose content than variety of raw materials have been pr 
the stalks or husks. The cobs also run posed for insulating board manufactur 
slightly lower in cellulose content and some of which are being commerce 
higher in pentosans. From analyses it utilized. Boards are made from s 
is evident that chemically corn-stalks materials as wood, wheat straw, fi 
and cobs are not greatly different from straw, cork, sugar-cane waste, lic 
wood although of considerably different root waste, and other wastes. 
physical properties. The corn-stalk insulating board is suit 
The long, strong fibro-vascular bundles able as a substitute for lath and plast 
and the short broad pith cells of the as a plaster base, or as sheathing ¢ 
corn-stalks are torn apart by shredding under wooden siding or under ston 
and beating in a water suspension in a_ brick veneer. It is an excellent heat 
paper beater or rod mill. By the time sulator so that its use as a lining 
they are of the proper length they have refrigerators has been studied. Board 
absorbed a great deal of water and be- from 2 to 2% inches in thickness | 
come slightly sticky on the surface, so been built up by cementing or stite] 
that when pressed in a mat and dried together a suitable number of the 7 
they hold together in the form of a_ or %-inch boards and by forming t! 
board. By cooking under pressure this boards of a single layer on a specia 
property of sticking together is in- suction machine. Material equal to cor 
creased. The fibers are formed into the board in heat-insulation value has b 
board, pressed and dried on continuous produced and shown to be satisfact 
machinery. substitute for the higher-priced mater 
The use of boards such as these in A hard dense type of board has beer 
construction work has developed rapidly. produced with the simultaneous applica 
A few years ago wall boards and insula- tion of heat and pressure in a spec 
ting boards were considered only a mate- type of hydraulic press. This boar 
rial for use in temporary partitions or resembles a very hard grainless wood 
cheap repair work, while to-day thou- and is suitable for many uses, such 
sands of square feet are going into the paneling construction in Pullman car 
construction of houses of the better automobile bodies and truck bodies 
class. The older type wall boards are Another type has been produced b) 
made up from paper pulp or waste _ pressing dry board under high pressures 
paper and resemble sheets of heavy card- This material resembles ordinary lumber 
board. The gypsum wall boards have But insulating board is only one of | 
a core of gypsum plaster faced on both things which can be made commercia 
sides with heavy paper. The insulating from corn-stalks. Corn-stalks are n 
boards, with the exception of cork board, being used commercially in the produ 
are made up of a mat of long fibers’. tion of excellent grades of paper. This 
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CORN-STALK HARVESTING MACHINI 
1) I 


DEVELOPED BY THE As 
the outgrowth of centuries of effort at separation of parts. Practically 
of the older the standard methods for producing 


been apphed to con 


by inventors. In most 
methods an attempt was made to sepa paper pulp have 
rate the outer shell and pith. In this stalks in the laboratory Hundre 


which small bately 


7 
is ol 


manner good paper was produced but experiments in 


not at an economical cost. At Iowa shredded stalks have been cooked 
State College the entire stalks have been varying pressure, varving lengt! 


made into paper without any attempt and varying concentrations of « 
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WALL—BOARD LE 


CHEMICAL ENGINEEKIN¢ 


CORN-STALK 


have been earried out. Each batch of 
pulp has been beaten, refined, screened, 
bleached and made into small test sheets 
on miniature paper equipment. As a re- 
sult it was shown that good paper could 
various chemical 
Exeellent of the type 


books and as writing paper can be pro- 


be made by processes. 


paper used in 
duced by what is known as the ‘‘soda 
in which the stalks are cooked 
lye. 


process, 


in a solution of caustic soda or 
Paper 
process known as the Dorner process is 
the market. <A brown 
wrapping paper can be made by the 


Processes are also being 


produced by a modified soda 


now on 200d 
Kraft process. 
developed for the production of a cheap 
mechanical pulp suitable for newspaper 
use, 

By further purification of the paper 
pulp alpha cellulose can be produced. 
This is the raw material for rayon, or 
artificial silk, and is at the present time 


LAVING 


LABOR 


from the ft S. Bureau of St 


Photo a ) 
DRIER 


PRESS ROLLS TO 
ATORY, IOWA STATE Co EGI 
produced from wood and eotton 
periments at Iowa State College sl! 
that could be 


corn-stalk cellulose. 


produced 
but d 


viscose 
alpha 
lack of suitable equipment no exte) 
studies were made. Experimental 
by a commercial organization 
eastern factory showed that high-g 
rayon can be made by the three met 
in common use in the United States 
The possibility of utilizing corn-st 
to replace wood as a raw material 
paper industry is of particular int 
beeause of the rapidly decreasing 
the | 


forests 


ply of wood available in 
States. The great 
in the time of our forefathers stret 


from the Atlantic Ocean to the M 


virgin 


sippi River and fringed the shor 


=r 
Gul 


the 
SO depleted by 


the Pacifie Ocean and 
Mexico are to-day 
inroads of the pioneer, the lumber 


and the paper man that the future 
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ONE-TON BEATER 


ply of wood for various 

ertain. To be sure. some v 

grown, but it is hard to con 
American business man that 

of trees with all the hazar r storm, 


‘ 


fire and disease, for a low return some 
time in the distant future is a desirable 
business venture. . a result, four 
times as much wood is being used as is 
ing grown. Wood for paper pulp is 
especially scarce, since the paper mill 
with its expensive layout of equipment 
can not, like the saw mill, follow the rm 
treating forests back. In ePXCeSS OF yD 
er cent. of all the 9,000,000 tons olf 
iper used annually in the United States 
s imported as paper, paper pulp or pulp 
od. 
Corn-stalks as a raw material for 
per and insulating board have the 
antage of being an annual crop aval! 
year after vear. The annual pro 
tion of ecorn-stalks in the United 
tes is estimated at 150,000,000 tons. 
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SHREDDER USED IN SHREDDING 


College. As a result of these studies 
a machine has been built which both euts 
and bales the stalks as it travels through 
the field. This machine is a combination 
of a mower, a hay loader and a baler 
built into one machine drawn by a trac 
tor. The stalks are cut by the mower. 
elevated from the ground to a hopper 
over the baler by the hay loader, and 
baled in the baler. Two men are re- 


quired to operate the machine. The cost 


of eutting and baling, ineluding all 
items, is estimated at $2.40 per ton. 

The value of the corn-stalks to the 
farmer for use on the farm is probably 
small. The immature stalks, together 
with grain, are used in the production of 
silage, which is an exeellent food for 
farm animals. The mature stalks such 
as would be utilized commercially have 
very little food value. They are some- 
times plowed under, where they have a 
doubtful value as a fertilizer. Immense 
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CORN-STALKS FOR WALL—BOARD 
LEG! 
quantities of stalks are burned am 
in the corn belt in order to cleat 
ground for spring plowing. 

About 20,000,000 tons of corn-cob 
produced each vear in the United St 
Practically their only use in the past 
been as a low-grade fuel for don 
use. Like the corn-stalks the cobs 
been the subject of extensive resear 
the chemical engineering depart! 
and Engineering Experiment St 
They have been destructively dist 
producing products similar to woo 
chareoal, acetic acid, formie 
methanol, tar, illuminating gas 
acetone. The chareoal has been s! 
to be an exeellent feeding char 
After suitable treatment it forms a) 
eellent decolorizing charcoal. As i 
wood distillation industry the eobs 
heated to a high temperature in a el 
retort and the vapors condensed in s 
able condensers. 
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nas been known lor a iong time that by he 


pentosans, which are characteristi¢ phenol 


tituents ot corn cobs, could be cob rema 


wed aS a source of furfuraldehyde 


is it is commonly known, furfural. 
Extensive studies were carried on in th 
roduction of furfural from corn-cobs. 
lhe method worked out was to distil] rropert 

nixture ot dilute hydrochloric har emba 
na ground corn-cobs. The Vapor treating ol 
Purposes 


condensed to a mixture of furfural ; 


water which was fractionated to derivatives 


furfural Furfural, lil nit rocelluloss 
a hi is an excellent 


most pure lose ae 
ormaldehvde, reacts to torm 


remove l 


resin similar to. bakelite This resin used in **dope 
used in production of certain ng the wat 


and, mixed with a suitable anesthe 
thie chemis 


nat 
ticS wert 


varnishes, 
trv department 


eorn-cob flour, as in 
Various” furfural 


er such as wood Ol 


molding resin. Instead ol producing State ( ollege 


furfural from the cobs and then treat rivatives are excellent 
plastic — use 


be formed in the ground cobs can by | 


ng furfural with phenol, the 


esin may 
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at the present time it is too expensive without the harmful effects prod 


for this purpose. Furfural, as a result cane or beet sugar. 

of the extensive research on its produe- Oxalie acid has been produced 
tion from various raw materials, is now’ laboratory by fusing corn-cobs 
made in large quantities at Cedar Rap- caustic soda and also by oxidizing 
ids, Iowa, from oat hulls. While the cobs with nitrie acid Consideral 
yield from corn-cobs is greater, the oat perimental work was done on the s 


hulls are used since they are segregated ing of water by using the impur 
in great quantities as a waste product ol cob-alkali fusion mass direct w 
the oatmeal industry. As a result of separating out the oxalic acid 
the large scale production the price ot Various other uses have been 
furfural has dropped in the last few for corn-cobs. They have been g¢ 
years-from $30 to 15 cents per pound. to a flour which may be substitut: 
When corn-cobs are digested under wood flour in many uses. It has 
pressure in water a strong adhesive can made into very good punk and in 
be produced. If dilute mineral acid is Ground cobs have been used in ¢ 
added a solution of xylose can be pro- conerete floors in place of sawdust 
duced. Xvylose is a sugar which up to have been substituted for bran fi 


+ 


7 } 


the present time has been produced in’ moving the oil from tin plate in 
large quantities only as a syrup. Sinee plating industry. Corn-cobs hav 
xylose has practically no food value it used successfully in bee-smoking a 
probably ean be used by diabetic patients smoking of meats 
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with him were truly found 
pulse toward systematic study o 
ficlds eame from the Second Geolog 
of Pennsylvania, but the U. S. Ge 
vey advanced the work far bevond 
and refined and improved the methods. 
work M. R. Campbell introduced exactness, 
ately leading to structural contour maps; 
W. Parker established the tradition of 
study, and J. A. Holmes fathered the int 
von keep the old tradition well alive, an 
itful partnership, I am glad to note, sury 
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The appropriations for the work of the 
survey have increased from $100,000 for 
the fiseal year 1880 to over $2,000,000 
for the fiseal year 1930. The total ex- 
penditures during the life of the survey 
have been about $75,000,000, including 
nearly $10,000,000 of state cooperative 


funds. The published reports by which 
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THE NEW AGRICULTURAL BUILDING AT WASHINGTON 


1 va | 
pried 


Mall, 


eround floor. and will be vlassed 
on a level with the second floor. 
court will be devoted to decorative 
ses, not fi 
v kind 
de. facing on the Mall, looking north 


Thirteenth Street bi yond the Mall 
offices of the secretary of agriculture 
occupy the second floor front, Just 
nd the columns The 
nit will be occupied by the 
ssistant secretary, the v: 
| other administrative offi 
of special interest on 


entablature. the long panel r 


the capitals of the columns. On 


sentablature will be engray mendot 


ns appropriate to the nature of » employer 
pose for which the b 
total amount authorized 
tion of the central part show! 

s $2,000,000. The design shown 
luced by Rankin and Kellogg, arch 
ts, of Philadelphia, and approved by 
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